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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 5 
5 230 SOUTH DEARBORN ST. 

CHICAGO, ILLINOIS 60604 

REPLY TO THE ATTENTION OF: 

MEMORANDUM 5SMQA-10 

DATE: May 12, 1988 

SUBJECT: Approval of Quality Assurance Project Plan Groundwater 
and GAG Plant for the Reilly Tar and Chemical Corporation 
Superfund Site, St. Louis Park City, Minnesota 

FROM: Andrea Jlrka, Chief 
Monitoring and Quailty^ssurance Branch 

TO: Norman Niedergang, Chief 
CERCLA Enforcement Section 

Attention: Erin Moran, RPM 

This memorandum transmits our QAS office's approval of the Quality 
Assurance Project Plan (QAPP) for groundwater and GAC plant monitoring at 
the Reilly Tar and Chemical Corporation Superfund site located In St. 
Louis Park City, Minnesota. This approval Is provided after QAS office 
has received the changed pages required to facilitate this subject QAPP 
for approval on May 11, 1988. Please note that we also have made a minor 
change, prior to this approval, on page 8 of 68, Section 4. A copy of 
this changed page Is attached for your use. Please Incorporate It In 
the QAPP. 

The original signature page Is Included. Please have the Remedial 
Project Manager provide final sign off. 

Attachment 

cc: K. Chlu, TSU 
C-W. Tsal, QAS 
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SECTION A 

SmS MANAGEMENT PLAN 



INTRODUCTION 

Ground water in the City of St. Louis Park, Minnesota has been contaminated by activities at a 

coal-tar distillation and wood preserving plant operated from 1917 to 1972. Numerous previous studies 

have identified polynuclear aromatic hydrocarbons (PAH) present in various aquifers beneath St Louis 

Park and adjacent communities. 

The United States Environmental Protection Agenqr (EPA), the Minnesota PoUution Control 

Authority (MPCA), the Minnesota Department of Health (MDH), the City of St. Louis Park (SU*), 

and Reilly Tar & Chemical Corporation (Reilly) have agreed to acceptable water quality criteria for 

PAH. These criteria, as mcorporated into the Consent Decree, indude the following concentration 

levels: 

Sum of benzo(a) 
pyrene and ditenz(a,h) 
anthracene 

Carcinogenic PAH 

Other PAH 

Advisory 
Level 

3.0ng/l* 

15ng/l 

175ng/l 

Drinking Water 
Qotsoa 

S.6ng/1 

28ng/l 

280ng/l 

*or the lowest concentration that can be quantified, whichever is greater 

In conjunction with the implementation of remedial measures to limit the spread of 

contaminants, a granular activated carbon (GAC) treatment syston has been installed to treat water 

from St. Louis Park (SLP) wells 10 and 15. Fbrther provisions of the Remedial Action Plan (RAP) call 

for long-term monitoring of the influent and effluent of the GAC treatment plant and the major 

aquifers underling the region. The general objective of the monitoring program is to identify the 

distribution of PAH and/or phenolics in the ground water. The analytical data will be used to evaluate 

contamination by comparing the levels of PAH and/or phenolics found in the various samples with 

historical water quality data and with water quality criteria established in the Consent Decree-RAP. 

The specific objectives of the sampling and analysis program, and therefore, the intended end use of 

the data vary slightly for the different aquifers being monitored in accordance with the Consent 

Decree-RAP. 

The GAC plant monitoring is being done to assess and omtinuously evaluate the performance 

of the treatment system. Analytical results for influent and effluent samples will be compared to the 

drinking water criteria for PAH as established in the Consent Decree-RAP. Based on these 



comparisons, decisions will be made on: 1) possible modifications to the treatment system (e.g., 

adding another carbon column), 2) system operations (e.g., when the carbon should be replaced), and 

3) cessation of the treatment system, if desired, when sufficiently low concentrations of PAH in 

influent samples are demonstrated. 

The objective of sampling the four existing Mt. Simon-Hinckley Aquifer municipal drinking 

water wells and any new Mt. Simon-Hinckley Aquifer municipal drinking water wells installed within 

one mile of well W23, and analyang for PAH, is to assure the continued protection of these wells from 

PAH resulting from activities of Reilly at the site. The analytical data will be used to make 

comparisons between the levels of PAH found in the Mt. Simon-Hinckley Aquifer, and the drinking 

water criteria established in the Consent Decree-RAP. 

The objective of sampling and analyzing the Ironton-Galesville Aquifer somce control well 

(W105) is to assess the levels of PAH in the discharge from W105 when it is pumping a monthly 

average of 2S gallons per minute. The data will be used to compare the concentration of total PAH in 

the samples to a cessation criterion of 10 micrograms per liter of total PAH established in the Consent 

Decree-RAP. Also, if any new Ironton-Galesville Aquifer drinking water wells are installed within one 

mile of well W23, then those wells will be sampled and analyzed for PAH to meet the objective of 

assuring protection of the well from PAH resulting from the activities of Reilly at the site. The 
I 

analytical data would be used to compare the levels of PAH found in potential Ironton-Galesville 

Aquifer drinking water wells to the drinking water criteria established in the Consent Decree-RAP. 

The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells, including 

municipal drinking water wells, private or industrial wells, and monitoring wells are to: 1) monitor the 

distribution of PAH in the aquifer, thus evaluating the source and gradient control systems, and 2) 

assure the continued protection of drinking water wells from PAH resulting from the activities of Reilly 

at the site. The analytical data will be used to compare the levels of PAH in the Prairie du Chien-

Jordan aquifer to historical PAH data and to various criteria established in the Consent Decree-RAP 

(e.g., drinking water criteria for drinking water wells, and a cessation criterion of 10 micrograms per 

liter of total PAH for source control well W23). Analytical data for samples of the discharge from 

gradient control well SLP4 will be compared to discharge limitations in an NPDES permit that be 

applied for at the conclusion of a Feasibility Study to determine the appropriate disposition of SLP4 

discharge. Water level data be used to evaluate ground-water flow patterns in the Prairie du 

Chien-Jordan Aquifer. 

The objective of monitoring St. Peter Aquifer wells is to determine the nature and extent of 

PAH in the St. Peter Aquifer resulting from the activities of Reilly at the site. The analytical data will 



be used to compare the levels of PAH in the St Peter Aquifer to historical PAH data and to the 

drinking water criteria established in the Consent Decree-RAP. Water level data will be used to 

evaluate ground-water flow patterns in the St Peter Aquifer. 

The objectives of monitoring the Drift-Platteville Aquifer wells are to: 1) monitor the 

distribution of PAH and phenolics in the aquifer, thus evaluating the source and gradient control 

systems, and 2) to further define the nature and extent of PAH and phenolics m the Northern Area of 

the Drift-Platteville Aquifer resulting from the activities of Reilly at the site. The analytical data will be 

used to compare levels of PAH and phenolics in the Drift-Platteville Aquifer with historical water 

quality data for the aquifer and with various criteria established in the Consent Decree-RAP for PAH 

and phenolics. Water level data will be used to evaluate ground-water flow patterns in the Drift-

Platteville Aquifer. 

This Site Management Plan outlines the scope of work to be performed in order to monitor 

the ground water in the St. Louis Park, MN area in accordance with the Consent Decree - RAP related 

to the Reilly Tar & Chemical Corp. NPJL site. Included in this plan are: 1) the identity of wells to be 

monitored, 2) the schedule for ground-water monitoring, and 3) a description of the procedures that 

will be used for sample collection, water level measurement, sample handling, sample anafysis, and 

reporting. 

The time period covered by the Initial Sampling Plan is from the date of its acceptance and 

approval by the agencies, to December 31,1988. The first subsequent Sampling Plan (RAP section 

33) will be submitted by October 31,1988, covering the 1989 calendar year. 

This Plan incorporates the requirements of RAP Sections 33,33,43,5.1,6.1.4,73,8.13, 

9.13,933,933, and 9.6. Some of the sampling required under RAP Section 43 (Monitoring the 

GAC System) has already taken place prior to the ESiective Date. Therefore, only the monitoring that 

will take place from the approval date of this Initial Sampling Plan through December 31,1988 is 

included in this Plan. 



SAMPLING SCHEDULE 

The actual dates of ground-water monitoring are based on the timing of activities conducted 

under the RAP, and these dates cannot be predicted now with certainty. For example, except for the 

interim monitoring of the GAG plant, no monitoring will take place until this plan is approved. 

Therefore, the proposed sampling schedule outlined in this sampling plan indicates the starting criteria 

and the frequencies of sampling as outlined in the RAP to determine when the wells are sampled 

(Tables 1 and 2). In general, the sampling schedule will be constructed to aDow economies of scale in 

the field and in the laboratory I7 grouping the various monitoring events described by the RAP as 

much as possiUe. Samples will be collected within the time periods mdicated on Tables 1 and 2, and 

all parties will be given two weeks notice in advance of routine sampling. 

Tables 1 and 2 summarize the ground-water monitoring schedule for the period through 

December 1988, and represent the minimum monitoring program that is likely to occur during the 

year. However, additional sampling will take place if treated water from the GAG plant or ground­

water from active municipal drinking water wells exceeds the drinking water criteria established in the 

Gonsent Decree-RAP. This additional sampling is described in Sections 4 and 12 of the RAP, and are 

reproduced m Appendix A of this Site Management Plan. 

The duration of field sampling events will depend on the number and type of wells to be 

sampled. For estimating purposes, it is assumed that between 10 and 20 active pumping wells (e.g., 

municipal, industrial, or gradient/source control wells), or between 4 and 8 monitoring wells can be 

sampled in one day. It is a reasonable oqtectation that most sampling evmits will take place over the 

better part of a week, and some sampling may be done over a longer time frame. 



TABLE 1. INITIAL SAMPLING PLAN GAC PLANT 
MONITORING SCHEDULE W 

RAP 
Section 

Sampling 
Points 

Start of Sampling 
Freouencv AnaWt(b) 

43.1(C) Treated 
water(TRTD) 

Date of plan 
approval 

Monthly PAH(ppt)W 

433 (C) Feed 
water(FEED) 

Date of plan 
qiproyal 

Quarterly PAH(ppt) 

43.4 Treated 
water 

Date of plan 
approval 

Annually Extended PAH(ppt) 

43.4 Treated or 
Feed water 

Date of plan 
approval 

Annually Add firaction 
compounds in 
EPA Test 
Method 625. 

(a) 

(b) 

(c) 

This schedule does not indude certain contingendes (eg. exceedance monitoring) and, 
therefore, represents the minimum program that is likely to occur between the date this Plan 
is approved and December 3L 1988. Sections 4 and 12 of the RAP outline the additional 
sampling that will be conducted if PAH criteria are exceeded. The first samples wiU be 
collected during the period indicated by the monitoring frequency following the date cS the 
start of monitoring. The location of the GAC plant is shown in Rgure 1. 

Lists of parameters and methods for analysis of PAH, extended PAH, and add firaction 
compounds in EPA Test Method 625 are provided in the QAPP. Field blanks will be collected 
and analyzed at a frequency of one per day. Duplicate samples will be collected and analyzed 
at a fi-equency of one per 10 samples. 

ppt = parts per trillion. This signifies analysis using selected ion monitoring gas 
c^omatography mass spectrometry. 



TABLE 2. INITIAL SAMPLING PLAN GROI^-
WATER MONITORING SCHEDULE W 

Source of 
Water 

Mt. Simon-
Hinckley 
Aquifer 

Ironton-
Galesville 
Aquifer 

Prairie 
du Chien-
Jordan 
Aquifer 

St. Peter 
Aquifer 

RAP 
Section 

5.1 

53.2 

6.1.4 

62.1 

73(A) 

73(B) 

73 (C) 

73 (D)(™) 

73 (E)('°) 

73(F) 

8.13 

Sampling^ 
Points 

SLPll, SLP12, 
SLP13, SLP17 

New munid^ 
wells within 
one mile of 
weUW23 

W105 
W38W 

New municipal 
wells within 
one mile of 
weUW23 

SLP4 

W23 

SLP6,SLP7 
orSLP9,W48 

Start of 
Mrmitnring 

Sampling 
Frequency 

Within six Annually 

mon^ of Effective 
date® 

At the time 
of installation 

Start of 
pumping 

At the time 
of installation 

Start of 
pumping 

Start of 
pumping 

Date of plan 
approval 

AHMorMGcW 
E2, E13, H3, 
SLP10orSLP15, 
SLP14,SLP16,W402tJ) 
W403,W119 

Date of plan 
approval 

SLP5, H6, E3, 
E15,MTK6, 
W29.W40,„. 
W70,W40lW 

W112,W32, 
SLP8,SLP10, 
E4,E7 

SLP3,W14, 
W24,W33, 
W122,W129 
W133,P116, 
plus 5 new 
wells 

SLP3plus 
six of the 
wells Us(pi 
above® 

Date of plan 
approval 

Date of plan 
approval 

Within 30 
days of 
iastalling 
new wells 

Within 6 
months of 
above 

Annually 

Quarterly 

Annually 

Quarterly 

Quarterly 

Quarterly 

Semi-annually 

Annually 

Quarterly 

Qnce 

Qnce 

Analyses® 

PAH (ppt)® 

PAH(ppt) 

PAH (ppb)® 

PAH(ppt) 

PAH (ppt)® 
phenolics 

PAH (ppb) 

PAH(ppt) 

PAH (ppt) 

PAH (ppt) 

No chemi^ 
analyses W 

PAH (ppt) 

PAH (ppt) 



TABLE 2 (continued) 

Source of 
Water 

Drift-
Platte^^e 
Aquifer 

RAP SampHngO) Start of Monitoring 
Section Pcmits AnalvsesW 

9.13 Source and Start of Quarterly PAH (ppb) 
and gradient puminng and 
923 control weDs total phenols 

(Swells) 

933 W131,W136, Within 30 Once PAH (ppb) and 
{dns 6 new days of well total phenols 
weDs installations 

933 W131,W136 Within 6 Once PAH(ppb) 
{dns6new months of and 
wdls above total phenols 

9.6 Drift:W2,W6 Concurrent^) Concurrent^) PAH (ppb) 
W10,W11,W12, with 933 with933 and 
W116, sampling sampling total phenols 
W117,W128, 
W135,W136, 
P109,P112, 
natteville: 
W18,W1,W19,W20, 
W27,W101, 
W120,W121, 
W124,W130 
W131, 
W143,plus6 
new wells 

(a) 

(b) 

(c) 

(d) 

(e) 

(0 

This schedule does not indude certain contingendes (eg. exceedance monitoring) and, therefore, 
represents the minhnum program that is likely to occur between the date this Plan is approved and 
December 31,1988. Section 12 of the RAP outlines the additional sampling that wiD be conducted 
if the drinking water criteria are exceeded m samples from water supply wells. The first samples 
will be collected during the period indicated by the monitoring frequency following the date of the 
start of monitoring. Field blanks will be collected at a frequency of one per day, and one duplicate 
sample will be collected for every 10 samples. 

lists of parameters and descriptions of the methods for analysis of PAH, phenolics, and expanded 
analyses are provi^ in the QAPP. Water levels will be measured each time samples are 
collected for analy^ except for those wells which prove to be inaccessible for such measurements. 

ppt = parts per trilEon. This signifies analysis using selected ion monitoring gas chromatography 
mass spectrometry. 

ppb = parts per Inllion. This signifies analysis by EPA Methcxl 625. If analytical results for 
individual wells are below 20 micrograms per liter (20 ppb) using this method, then the part per 
trillion method will be used on subsequent monitoring rounds. 

Water levels in W38 will be measured each time W105 is sampled. 

Water levels only (no monitoring) will be measured at these wells, except for those wells which 
prove to be inaccosible for such measurements. 



TABLE 2 (continued) 

(g) Or within 30 days of the q>proval date of this Han, n^chever is later. 

(h) SLP4 analytical program wiO be determined by the results of the Feasibility Study. 

(i) AHM = American Hardware Mutual, MGC - Minikahda Golf Course. 

(j) Wells W401, W402, and W4Q3 may or may not be available for sampling at the same time as the 
other wells on these lists. They will be sampled in conjunction with the monitoring performed in 
accordance with the schedule shown, once Aey are available for sampling. 

(k) If any of the wells listed here become damaged, destroyed, or otherwise unsuitable for sampling, 
alternate wells will be selected by the Project Leaders for monitoring. 

(1) Sampling points are located on the maps shown in Figures 1 through 5. Letter prefixes to well 
codes are defined as fdlows: 

W • 4-inch monitoring well 

P - monitoring piezometer 

PB - 2-mch monitoring well 

SLP - St Louis Park supply well 

E - Edina supply well 

H - Hc^kins supply well 

MTK - Minnetonka supply well 

(m) Water level measurements will be made quarterly at these wells, except for those wells vdiich prove 
to be macces^le for such measurements. 

(n) The six St. Peter Aquifer monitoring wells that will be monitored according to RAP Section 8.13 
will be selected by the Project Leaders based on the results of the first monitoring round. 
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Figure 1 Location of Mt. Simon - Hinkley Monitoring Wells 
and St. Louis Park GAC Water-treatment Plant 
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Figure 2 Location of Praire du Chien-Jordan Aquifer Wells 
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Figure 3 Location of Source and Gradient Control Wells 
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EXPLANATtON 

EXISTING DRIFT WELLS 

EXISTING PLATTEVILLE WELLS 

PROPOSED DRIFT AND PLATTEVILLE WELLS 

Figure 4 Location of Drift-Platteville Monitoring Wells 
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Refereioe: MGS, Miscellaneous Map Series, 
M-57, Plate 1 of 2, Bedrock Geology, 
by Bruce A. Blocmgren, 1985 

EXPLANATION 

AW 33 LOCAtidN AND Pi^JECT WEll NUMBER 

0 
OBSERVATION WELL COMPLETED IN ST. PETER AQUIFER 1 

OBSERVATION WELL COMPLETED IN| BASAL ST. PETER CONFINING BED 

NEW ST. PETER MONITORING WELLS 

WELL IN WHICH WATER LEVELS WERE MONITORED WITH A DIGITAL 
RECORDER DURING PART OF 1978-81 

BEDROCK VALLEY/CONTACT WHERE UNCONSOLIDATED DRIFT 
DEPOSITS OVERLIE ST. PETER SANDSTONE 

Figure 5 Proposed and Existing St. Peter Aquifer Well Locations and Bedrock Valley 
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Idenrificarion of Wells to be Monitored 

The RAP spedfies the majority of wells to be monitored, but leaves the identification of 30 

Drift-Platteville Aquifer wells to this Plan. Specifically, Section 9.6 of the RAP requires 30 Drift-

Platteville Aquifer monitoring wells to be sampled semi-annually during the first year, aimually during 

the second and third years, thereafter, 20 wells are to be sampled biennially. Thirty candidate Drift-

PlattevQle Aquifer monitoring wells have been chosen including W131, W136, the six new Drift-

Platteville Aquifer wells installed for the Northern Area Remedial Investigation, eleven other existing 

Drift Aquifer monitoring wells, and eleven other Platteville Aquifer monitoriqg wells (Figure 4). The 

22 other existing Drift-Platteville Aquifer monitoring wells selected for monitoring are as follows: 

Drift Aquifer Platteville Aquifer 
MppitoringWgP? Monitoring WgUs 

W2,W6 W1,W18,W19 
WIO, Wll, W12 W20, W27 
W116,W117 W101,W120 
W128,W135 W121, W124 
P109,P112 W130 

W143 

The objectives of monitoring ground-water in the Drift-Plattedlle Aquifer are to: 1) assess 

changes in the extent of contamination, and 2) to evaluate the effectiveness of the source and gradient 

control well systems and any other remedy implemented in the Drift-Platteville Aquifer. In order to 

address the first objective, Drift-Platte^e Aquifer monitoring wells that provide adequate coverage of 

the area surrounding the contaminant source area were chosen. While only two upgradient or cross-

gradient wells were chosen (W1 and W2) most of the selected wells are spread out around the area 

downgradient from the Mte and bog contaminant source areas (Figure 4). 

The second objective is addressed by sdecting wells that will provide both water level and 

water quality data that will help assess the effectiveness of the source and gradient control well systems. 

In this regard, the water quality data are judged to be more significant than the water level data, 

because the purpose of these systems is to control the distribution of contaminants. Therefore, wells 

outside of the hydraulic influence of a pumping well should reflect the influence of the pumping well on 

water quality in the aquifer. Also, the pumping wells themselves will be monitored quarterly in 

accordance with the RAP, and pumping test data will be used to determine the hydraulic influence of 

the pumping wells. Therefore, the wells shown on Figure 4 are selected primarily for the water quality 

samples they vnll provide. 

14 



GROUNP-WATBK SAMP PNG FROCPPWES 

An important distinction is made between the sampling procedures for active pum[^ wells 

(eg. municipal wdls) and for non-pumping monitoring wells. Active pumpng wells are used on a 

regular basis, have dedicated pumps and associated plumbing, and have sample ts^ for pnllftrring 

samples. Non-pumping monitoring wells may be new, or may have not been pumped for several years, 

and most require pumping and associated equipment for sampling. Another distinction is that the 

active pumping monitoring wells are typically located inride buildings whereas monitoring wells are 

not. 

^th these considerations in mind, the Initial Sampling Plan has been developed so that the 

ground-water monitoring program in each aquifer meets the requirements and intoit of the RAP. 

Ground-water monitoring will be conducted in accordance with the procedures given m the Quality 

Assurance Project Plan (QAPP), and with 'Procedures for Ground-Water Monitoring: Miimesota 

Pollution Control Agency Guidelines', April 198S. Well logs for existing wells that will be monitored, 

vriiich have not been presented in any other submittal, are given in Appendix B. 

Water Level Measurements 

Water level measurements will be made using electric tapes or weighted steel tapes. Steel 

tapes vrill be used vriienever possible because of their generally greater precisian compared to electric 

tapes. Water level measurements using steel tapes will be made by suspending a known length of tape 

in the well so that the bottom end of the tape is below the water level. The lower p^on of tape will 

be coated with blue chalk that eriiibits a noticeable color change when wetted. The water level 

measurement vrill be obtained by subtracting the length of wetted tape from the total length of tape 

suspended below the measiuing point of each well. 

If reliable water marks on chalked portions of steel tapes can not be discerned because of 

water on the inside of the well casing or pump discharge pipe, then an electric tape will be used for 

water level measurements. Using the electric tape, the probe at the end of the tape vrill be lowered 

slowly in the well until contact with the water is made. Because of surface tension, readings of the 

water level made vriien the probe enters the water will differ from readings made when the probe 

leaves the water, thus breaking surface tension. To standardize these measiu-emoUs, the second 

reading will always be used (Le., the reading made when the probe leaves the water). 

Water level measurement made for the purpose of defining ground-water flow patterns in a 

particular aquifer will be performed mdependently from ground-water sampling, as a discrete event 

15 



(probably lasting one or two days). The wells will be revisited for sampling, and measurements to 

determine the volume of water in the well will be made at that time. 

Sample CoUection at Active Pumping Wells 

At active pumping wells the sampling team will first determine that the wells have actually 

been pumping during the period preceding sampling. This information may be derived from inspecting 

flow recorders or from interviewing knowledgeable persons regarding the wells (water department 

employees, well owners, etc.). The information will be documented in the field notes of the sampling 

team. 

Water level measurements will then be made, if practical. The normal operation of the well 

will not be interrupted for the purpose of measuring water levels. An electric tape will be used to 

measure water levels in pumping wells. Sampling will proceed by filling the required containers with 

water firom the sampling tap as near to the well head as possible, and before any holding tanks or 

treatment is encountered. The only exception to this is the GAC plant monitoring under RAP Section 

43 vdiich includes treated-water monitoring. 

If it can not be determined that a well has been pumping at some time during the 24 hour 

period preceding sampling, or if it is known the well was not pumping, then the well shall be purged 

until field measurements of temperature, pH, and specific conductance have stabilized after at least 

three well volumes have been removed firom the well. These measurements, water levels, and the 

amount of water pumped will be recorded in the field notes. 

Sample CoUection at Monitoring Wells and Piezometers 

Because unanticipated or changed conditions may cause difficulty m the pur^ng and sampling 

of the monitoring wells and piezometers, flexibility in the approach to sample retrieval is necessary. 

This Plan proposes that the sampling team be given latitude in the selection of purge/sample 

equipment and procedures necessary to compete the monitoring task. 

Table 2 specifies that Prairie du Chien-Jordan Aquifer monitor well W70, St. Peter Aquifer 

monitor wells W24 and W33 and Drift-Platteville Aquifer monitor well W117 be monitored. Each well 

is equipped with a dedicated submersible pump and it will be the responsibility of the sampling team to 

determine if the pump is operable. In the event the dedicated pump within any individual well is 

operable, well purging and sample retrieval tasks will be completed with the aid of the pump in 

conformance with parameter monitoring established herein. In the event the dedicated pump within 
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any individual well is inoperable, the pump will be removed and purging/sampling procedures will be 

as established below. 

Monitoring wells and piezometers not equipped with dedicated submersible pumps will be 

purged uring a nondedicated submersible pump, suction pump or bailer. During the purg^g of each 

well, temperature, pH, and specific conductance of the purge water be monitored using a Hydrolab 

water quality monitor (or equivalent). Readings will be taken once per well volume. Stabilization of 

these readings will indicate that purging is complete and sampling may conunence. Upon completion 

of well purging, samples will be collected from each well using a stainless steel or teflon bailer and a 

new length of nylon or polyester rope. 

Samples will be collected filling each of the appropriate sample containers in rapid 

succession, without prerinsing the containers with sample. The bottle will be held under the sample 

stream without allowing the mouth of the bottle to come in contact with the bailer and filled 

completely, and the cap securely tightened. Bottles will be checked for air and if air is visible, the cap 

removed and more sample added. All sample labels will be checked for completeness, sample custody 

forms completed and a description of the sampling event recorded in the field notebook. 

The discharge fi-om purging monitoring wells will be handled in accordance with the 

Contingency Plan (Appendix C). In general, if a virible sheen can be seen on the water surface, the 

discharge will be routed to the sanitary sewm. Otherwise, the storm sewer or surface water discharge 

wiU be used. Non-dedicated ground-water sampling or monitoring equipment that comes in contact 

with the ground water will be decontaminated between uses, as described in the QAPP. 
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ANALYnCAL PROGRAM 

Tables 1 and 2 show the ground-water monitoring summary as prescribed in the RAP. 

Indicated on the tables are the analyses required. Eiqwuded analyses including some priority and 

conventional pollutants may also be required according to RAP Section 933. Details of aU analytical 

methodology can be found in the QAPP and if s appendices. All analyses will be performed at Rocky 

Mountain Analytical Laboratory's (RMAL) Arvada, Cdorado analytic fadlity. RMAL has agreed to 

provide a turnaround time of 30 working days from the receipt of samples to the submittal of analytical 

reports. The laboratory will notify the City of St. Louis Park if it can not meet this turnaround time. 

Ground-water monitoring will mdude two methods of PAH analyses depending upon the 

anticipated PAH concentration levels. Low level (nanograms per liter or part per trillion) PAH 

analyses will be performed utilizing selected km monitoring gas chromatography mass spectrometry. 

This method will be used to analyze samples from drinking water wells and from other wells for vdiich 

the RAP requires drinking water criteria to be enforced (e.g., St. Peter Aquifer monitoring wells). 

Non-criteria level (micrograms per Hter or part per l^on) PAH analyses, using EPA Method 625, will 

be performed on samples from weDs that have historically contained elevated PAH concentrations 

(e.g., part per million levels in wells W23 and W105), and initially on wells that are not subject to the 

RAP's requirements for meeting drinking water criteria (e.g., Drift-Platteville Aquifer monitoring 

wells). 

Two methods are required for PAH analyses because the low level part per trillion method is 

not appropriate for samples containing more than approximately 20 micrograms per liter of total PAH. 

Analysis of samples containing t(^ PAH concentrations over 20 miaograms per liter, if performed 

with the low level method, requires multiple dilutions and increases the risk of cross-contamination of 

the samples. This decreases the rdiability of the data. Not only will multiple dilutions increase the 

variability of measurements, but critical quality control information (e.g., surrogate recoveries) is lost. 

Therefore, for samples containing greater than 20 micrograms per liter of total PAH the analytical 

method that will be used is EPA Method 625 as described m the Quality Assurance Project Plan 

(Section 4.6). 

The EPA Method 625 anafysis will be performed on one-liter samples, and will have detection 

limits of 10 micrograms per liter. For wells that are tested with this non-criteria method, if the 

analytical results of the first sampling indicates total PAH concentrations less than 20 micrograms per 

liter, the low level method will be used to analyze samples from subsequent sampling rotmds. This 

procedure will allow an evaluation of long-term PAH concentrations around the fringe of PAH 

contamination in the Drift-Platteville Aquifer. 
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Depending on the circumstances and the actual PAH level, first-round mialytical results using 

the low level method that exceed 20,000 nanograms per liter of total PAH will indicate a switch to EPA 

Method 625 for subsequent sampling rounds. 
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REPORTING 

The analytical reporting requirements of the Consent Decree and RAP are identified in Part 

K of the Consent Decree, and Sections 3.4,43J, 12.1.1, and 12.1.2 of the RAP. Part K requires Reilly 

to submit annual progress reports on March IS, 1989. This report will contain analytical reports as 

specified in Section 5.0 of the QAPP for this Initial Sampling Plan, all water level measurements and 

chemical analyses that have not been presented in previous reports (e.g., the St. Peter Remedial 

Investigation Report will present all of the data for the St. Peter Aquifer), and interpretive maps and 

tables, as specified in RAP Section 3.4(B) and (C). Also the effectiveness of the source and gradient 

control well systems in the Drifl-Platteville Aquifer will be discussed in the annual report. 

The reporting requirement for each aquifer, and for the GAC treatment plant, are described 

below. 

GAC Treatment Plant 

RAP Section 433 requires the City to submit an annual report that presents the results of all 

monitoring of the GAC treatment s^tem. Analytical results for wellhead water, feed water, and 

treated water will be included in this report. The report will also deswibe briefly the operating 

perfonnance of the GAC plant during the previous calendar year. The GAC pl^mt annual reports are 

due each March 15th. 

Mt. Simon-Hincklev Aquifer 

The monitoring data for the Mt. Simon-Hinckley Aquifer will be included in the annual report. 

In addition to the results of all water level measurements and chemical analyses, the report will contain 

a map showing each well sampled with the concentrations of Other PAH, Carcinogenic PAH, and the 

sum of benzo(a)pyrene and dibenz(a,h)anthracene labelled by the location of each well in accordance 

with RAP Section 3.4(C). Since the Mt. Simon-Hinckley Aquifer wells are monitored on an annual 

basis, there will be only one sampling event to report. 

Irgntpn-Galcsyillg Aqyifgr 

The monitoring data for the Ironton-Gales^e Aquifer will be included in the annual report. 

Smce well W105 is the only well that will be sampled in this aquifer and only one other well (W38) will 

be used for water level measurements, the monitoring data will be reported in tabular form as well as 

in map form as required by RAP Section 3.4. 
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Prairie du Cluen-Jordan Aquifer 

The monitoring data for the Prairie da Chien-Jordan Aquifer will be included in the annual 

report. The results of all water level measurements and chemical analyses will be included. For each 

of the quarterly measuring periods a water level contour map will be prepared with elevations labelled 

at each well For each sampling event, a map showing each well sampled with the concentrations of 

Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene and dibenz(a,h)anthracene labelled by 

the location of each well will be prepared in accordance with RAP Section 3.4(C). 

St. Peter Aquifer 

The monitoring data for the St. Peter Aquifer will be reported in the St. Peter Remedial 

Investigation Report, m accordance with RAP Section 8.1.4. The results of all water level 

measurements and chemical analyses vrill be included. For each measuring period in the St. Peter 

Aquifer, a water level contour map will be prepared with elevations labelled at each well. For each 

sampling event, a map showing each well sampled with the concentrations of Other PAH, Carcinogenic 

PAH, and the sum of benzo(a)pyrene and dibenz(a,h)anthracene labelled by the location of each well 

will be prepared in accordance with RAP Section 3.4(C). 

Drift-Platteville Aquifer 

The monitoring data for the Drift-Platteville Aquifer wiU be included in the annual report, and 

in the Northern Area Remedial Investigation Report. The results of all water level measurements and 

chemical analyses will be included in both reports. For each measuring period in the Drift-Platteville 

Aquifer a water level contour map will be prepared with elevations labelled at each weU. For each 

sampling event, a map showing each well sampled vrith the concentrations of Other PAH, Carcinogenic 

PAH, and the siun of benz6(a)pyrene and dibenz(a,h)anthracene labelled by the location of each well, 

and a map vnth phenolics concentrations labelled by the location of each well will be prepared in 

accordance with RAP Section 3.4. The Drift-Platteville Aquifer monitoring data will be included in the 

Northern Area Remedial Investigation Report because of its relevance to providing a further defmition 

of the nature and extent of contamination in the Northern Area. The same data will be included in the 

annual report to support a discussion of the results with respect to the effectiveness of the source and 

gradient control well systems. 
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APPENDIX A 

ADDITIONAL MONITORING REQUIREMENTS 



r Level or Drinking Water Criterion is exceeded 

during the first year of operation of the system, 

Reilly shall immediately notify the Regional 

Administrator, the Director, and the 

Commissioner, and shall undertake such additional 

Monitoring as is required by Section 4.3.2. 

(D) Routine Monitoring after two carbon changes shall 

be quarterly, unless the Regional Administrator, 

the Director, and the Commissioner determine that 

the observed service life of the carbon is too 

short to permit this frequency, in which case the 

Regional Administrator, the Director and the 

Commissioner shall notify Reilly of the required 

Monitoring frequency in accordance with Part Xi or 

H of the Consent Decree. 

4.3.2. Carbon Replacement Monitoring 

(A) If the analytical results from any treated water 

sample obtained pursuant to Section 4.3.1. exceed 

the Drinking Water Criterion for Other PAH or 

exceed the Advisory Level for either Carcinogenic 

PAH or the sum of benzo(a)pyrene and 

dibenz(a,h)anthracene, then Reilly shall collect 

two additional treated water samples at least 2 

Days apart within one week of receiving the 

results of the exceedance sample. If the 

-19-
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r 
analytical results from either one or both of the 

two additional samples also exceed the Drinking 

Water Criterion for Other PAH or the Advisory 

Level for either Carcinogenic PAH or the sum of 

benzo(a)pyrene and dibenz(a,h)anthracene, and 

neither of the conditions specified in (C)(1) and 

(2) below are met, then the carbon shall be 

replaced within 21 Days of receiving the 

additional sample results. 

(B) If the analytical results from any treated water 

sample obtained pursuant to Section 4.3.1. exceed 

the Advisory Level for Other PAH, then Monitoring 

of treated water shall be conducted immediately 

according to Section 12.1. If the results of any 

two samples required by Section 12.1. exceed the 

Drinking Water Criterion for Other PAH, and 

neither of the conditions specified in (C)(1) and 

(2) below are met, then the carbon shall be 

replaced within 21 Days of receiving the 

additional sample results. 

(C) If any analytical result from the additional 

samples taken as required by (A) or (B) above 

exceeds the Drinking Water Criterion for Other 

PAH, or the Advisory Level for either 

Carcinogenic PAH or the sum of benzo(a}pyrene and 

^ dibenz(a,h)anthracene during either 
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( (1) within one year after the carbon treatment 

system is placed into service or 

(2) within one year after the first carbon 

-V, ~ change if carbon was changed in the first 
\ 

year of operation of the carbon treatment 

system, 

then Reilly shall conduct the Monitoring program 

specified in Section 4.6. Reilly shall report 

the results of the Section 4.6. Monitoring 

program to the Regional Administrator, the 

Director and the Commissioner within 7 Days of 

receiving the analytical data. If the treated 

water from the carbon treatment system is 

determined pursuant to Section 4.6. to exceed the 

Drinking Water Criterion for Other PAH or the 

Advisory Levels for Carcinogenic PAH or the sum 

of benzo(a)pyrene and dibenz(a,h)anthracene, then 

Reilly shall replace the carbon within 14 Days of 

making this determination. If the treated water 

" is determined pursuant to Section 4.6. to meet 

the Drinking Water Criterion for Other PAH and 

the Advisory Levels for Carcinogenic PAH and the 

sum of benzo{a)pyrene and dibenz(a,h)anthracene, 

then normal GAC system operation and Monitoring 

in accordance with Sections 4.3.1.(B) and 

r 
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(C) After the first month.of operation. Monitoring of 

feed water shall be performed quarterly until the 

carbon has been changed twice. If the Regional 

~ Administrator, the Director and the Commissioner 

determine pursuant to Section 4.3.1.(B) that the 

GAG system is not operating properly, Reilly may, 

upon receipt of such determination, be required 

to resume biweekly Monitoring of feed water. 

(D) After two carbon changes in the GAG system, feed 

water shall be Monitored annually. 

4.3.4. Extended Monitoring 

Treated water from the GAG system shall be sampled and 

analyzed annually for the extended list of PAH in Part A.2. of 

Appendix A, using gas chromatography/mass spectroscopy (GC/MS), 

or other methods approved by the Regional Administrator and the 

Director. During this extended analysis, any compounds listed 

in Part A.2. of Appendix A, or any other compounds which are 

detected with significant peak heights that are not routinely 

Monitored, shall be identified and, if possible, quantified, 

usilig a mass spectral library which contains extensive spectra 

of PAH compounds, such as the National Bureau of Standards mass 

spectral library. Reilly shall analyze a sample of treated or 

feed water once a year for the acid fraction compounds 

determined by EPA Test Method 625 or by other methods approved 

by the Regional Administrator and the Director. 
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^ approved by the Regional Administrator.and Director in 

accordance vith Part G of the Consent Decree. 

4.6. Testing of Compliance 

During the test period prior to connecting the carbon 

treatment system to the municipal distribution system, within 

the first year of operation and within the first year after the 

first carbon change (if such change occurs during the first 

year of operation), the determination of whether treated water 

from the carbon treatment system meets the Drinking Water 

Criterion for Other PAH and the Advisory Levels for 

Carcinogenic PAH and the sum of benzo(a)pyrene and 

dibenz(a,h)anthracene shall be based on the following testing 

- procedures: within ten Days of receiving analytical results of 

Monitoring pursuant to Section 4.3.2. (C) indicating that 

p special Monitoring pursuant to this Section 4.6 is required, 

Reilly shall collect at least four and no more than six samples 

of treated water on at least four and no more than six 

successive days and shall collect a field blank sample 

corresponding to each treated water sample. The samples shall 

be analyzed for Carcinogenic PAH and Other PAH in accordance 

with procedures developed and approved pursuant to Section 3.2 

with analytical results to be provided in 21 Days or less 

pursuant to Section 2.8. The analytical values so obtained 

shall be subjected to the following statistical test to 

determine whether the treated water exceeds the Drinking Water 

f Criterion for Other PAH or the Advisory Levels for Carcinogenic 
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PAH or the suTT of benzo(a)pyrene and dibenz(a,h)anthracene: 

if tn, 0.95 
Xs,i - Xb,i - Ci 

((Ssji + Sb?i)/n)^/^ 

then treated water from the carbon treatment system 

<• 
shall be determined to have exceeded the applicable 

Drinking Water Criterion or Advisory Levels, where; 

n = number of sample events 

n Qc = Student's t-test statistic for m degrees of 
IT' f U • 7 ̂ 

freedom and a probability of 0.95 

m = the closest integer to the value of: _ 

(n-1) 1 + 

^s, 1 

Xb,i 

Ss,i 

Sb,i 

C. 
1 

(Ss,i/Sb,i)2 + (Sb,i/Ss,i)2 

mean the treated water samples for value i 

mean of the blank samples for value i 

Standard Deviation of Xs,i 

Standard Deviation of Xb,i 

Drinking Water Criterion for Other PAH, Advisory 

Level for Carcinogenic PAH, or Advisory Level 

for the sum of benzo(a)pyrene and 

dibenz(a,h)anthracene 

the sum of Other PAH compounds, the sum of 

Carcinogenic PAH compounds, or the sum of 

benzo(a)pyrene and dibenz(a,h)anthracene. 
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12. 

CONTINGENT ACTIONS FOR MUNICIPAL 
DRINKING WATER SUPPLY WELLS 

12.1. Contingent Monitoring 

12.1.1. Exceedance of Advisory Levels 

If the analytical result of any sample taken from an 

active municipal drinking water well under the Monitoring 

requirements of Sections 3., 4.3., 5.1., 6.2.1., 7.3., or 8.4. 

above exceeds an Advisory Level, Reilly shall take another 

sample within seven Days of receiving the analytical results 

and analyze this sample. If the results of the second sample 

are below all of the Advisory Levels, a third sample shall be 

taken by Reilly within seven Days of receiving the results of 

the second sample. If the third sample is below all of the 

Advisory Levels, Monitoring of the affected well shall revert 

to its normal schedule. If the analytical result of the second 

or third sample exceeds an Advisory Level but is less than all 

Drinking Water Criteria, the Regional Administrator, the 

Director, and the Commissioner shall be notified by Reilly 

immediately and subsequent samples shall be taken by Reilly 

monthly until such time as either; 

(A) three consecutive samples yield results less than 

all of the Advisory Levels, in which case the 

sampling interval shall revert to the level 

specified for the affected well in Sections 3., 

4.3., 5.1., 6.2.1., 7.3., or 8.4. above; or 
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( ^ (B) a sample yields results greater than a Drinking 

Water Criterion, in which case the requirements 

of Section 12.1.2., below, apply. 
j 

i 12.1.2. Exceedance of Drinking Water Criteria 

(A) If the analytical result of any sample taken from 

an active municipal drinking water well pursuant 

) to Section 12.1.1 exceeds the Drinking Water 

Criterion for Carcinogenic PAH, the sum of 

benzo(a)pyrene and dibenz(a,h)anthracene, or 

Other PAH, the Regional Administrator, the 

Director and the Commissioner shall be 

I immediately notified by Reilly, and another 

sample shall be taken by Reilly within three Days 

of receiving the results of the first sample and 

analyzed. If the analytical result of the second 

sample is less than all of the Drinking Water 

Criteria but greater than any Advisory Level, a 

third sample shall be taken by Reilly within 

seven Days of receiving the results of the second 

sample and analyzed. If the results of this 

third sample are less than all of the Drinking 

Water Criteria, but greater than any Advisory 

Level, Reilly shall comply with the monthly 

sampling frequency specified in Section 12.1.1. 

above. 

i 
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' (B) If the analytical result of the second or third 

i sample taken pursuant to Section 12.1.2.(A) above 

is greater than the Drinking Water Criterion for 
< 

' - Carcinogenic PAH, the sum of benzo(a)pyrene and 

/ dibenz(a,h)anthracene, or Other PAH, Reilly shall 

Monitor the well weekly until such time as 

either: (1) three consecutive samples yield 

results below all of the Drinking Water Criteria, 

in which case Monitoring of the well shall revert 

to the normal schedule (including Advisory Level 

Monitoring as specified by Section 12.1.1. above 

if applicable); or, (2) three consecutive samples 

yield results above any Drinking Water Criterion, 

in which case Reilly shall immediately notify the 

Regional Administrator, the Director and the 
j' ' 

Commissioner. The Commissioner may then require 

the affected well to be taken out of service, in 

which case Reilly shall undertake the contingent 

actions specified in Section 12.2. below. 

j 12.r.3. Analytical Turn-around Time 
I 
I 

All Monitoring conducted pursuant to Section 12.1. 

shall be on a 21-Day turn-around time basis in accordance with 

Section 2.8. 
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APPENDIX B 

WELL LOGS 



3 



i 

h 

n 

k 

ti 

SB 

m s 
»^s 

I i § 

3 «* e s I s 

« 
s 

5 

6 

m 

mi 

«-R-a»R^-A£ ^ /: «-R»'lR^'2t.!r&R£li T>-R»R^13 «aRR-
OOOOUUUUOOU OOOOOOOOj^^^^lJ OOOOOlJ'J' IlliOxii." 

§ 

R 
o\ 

I 

!1 
a 

1^ 

a 
a 

s 

n 
a 
K 
o t 

i 

n 
» 

II 

a 
SI 

a 
11 

to 
O 
ft: 

II 
If 

S 

li 

(1 u 

ii 

SI 1 

hi I 
piL 
fill 

s 
?s 
18 

J 
I « 

§ S a a 



; I 

I i 

! 

I 

liH 

g 
a 

S 

I 

I I 
o 1 nl 

I 1 i 

R 

'Eli 

8 

j^3^S^S ' 

e s 

^lafaf aSa% 
a'^ags'* «<»«<* 

§ S S 

:? ? I II 

m immm < < 
S S i • 8 S 

I I fi 

9»^&:73 

!i!5F!!!?!! "" <iiS4ifcsi -iiitiijj 
r4 <M M t^<U <VjEt iHfHiMI* 

m m 

I I 

B 

M 

i^. J 
ni 

.5 
E« WJ 

Is 

a 
J 

g g 
a 
g 

ll 

J 'J 
I ll 

g g 

X 
n 
GO r: 

S 
iX 
Es •r. r» 

ii 
u 

i 
'a i 



WAIU4 DrVICKVI 
108 POST OFFICE BUILDM^G 
81. MUU MINNESOTA fiSiOt 

PROVISIONAL RECORDS ttbla on Bunielpal wUs 1A ttv ? St. loila tarlc am, Ittmeaota—Contlnied 

WATER PESOUNCeS DIVISION 
m POST OFFICC BUILDING 
6T. PAUL. MINNESOTA SSIOt 

PROVISIONAL RECORDS 
SuNMltofteMtlMi 

Site Mtiwaaota iteiA lanl Reported 
. Aqulferla) Identlflcatian imLque project Cuner laae euifaee depth Caslns . Aqulferla) 

and (latitude and woU weU or bte DrUler*: i altitude. of well dlooeter open to 
rama londtude) runber ruBber other Identiriers DrlUer drilled loa in feet In feet and deoth well bore 

UTtuaiucoci 445703093»5401 204054 nx 6 Nljinatania Seara 0S-6T O^lOl M 488 St In. CJ UTtuaiucoci 
iiimlrliAl well 6 101-117 C D1 0-103 iiimlrliAl well 6 

117-133 
133-248 
248-310 

•: V. 

• 5i 
20 In. 
0-320 

16 In. 
: DC 
£ y 
£ D1 

31»-394 : DC 
£ y 
£ D1 

445703093245402 208012 MX 7 Hlnnstorta do 07-67 0-104 D 486 24 liu CJ 445703093245402 
well 7 

il
l 

. M 

cSi 

0-114 
20 In. 
0-315 

16 in. 
299-341 

^ ipe 12 In. 
: ;j 284-397 

• 185-186 

Water level. 
In feet 

Date 
waasuped 

Vlald 

U11l2ai23CAA 445538093260101 208013 KK 8 Hlmetarta 
BunLeipal 8 

UTieaaom 4115717093272701 aoMos ms 9 wimetoriiB 
mmlelfal HEU 9 

PROVISIONAL RECORDS 
bl4)Mi to RaWsion 

UDCaaSUDl 115634093274501 201140 HS 10 MUmtailca 
—MtU 10 

UTSzaaSUlB 115635093271501 150356 WX KM Mlnetate 
Biniclpal well 101 

lejme-
Kimesota 

00-58 

08-68 

10-69 

03-81 

UTNaacTooc 115115093271201 ao8oii ma 11 mmetoita 
lunlelpal weU U 

117Naa03[BD 115808093265001 203717 HK 12 Hinietartca 
Binlelpal weU 12 

PROVISIONAL RECOncS 
SuNcci fo 

117II2M5C1BI 115353093260501 205165 lOlt 13 Mnnetorlai 
Buniclpal well 13 

117H2a05eiB2 115353093260502 132263 WK 131 WnnetortiB 
BUfUeipel well 131 

CaeweU 
00-70 

0-121 
121-110 ; ]pi 
110-150 ; KL 
150-250 ;isp 
250-305 lepl 
305-305 J DC 

0^1 TM 
91-126 :D1 

126-128 ;«1 
126-230 C. V 
230-292 . Dpi 

;*« 
iao-« tV 

0-90 ! j; 
90-100 C M. 

100-121 C 1^ 
121-132 C = 2, 
223-287 : 51 
287-105 £ Pe 
105-181 y 
181-186 C HI 

0-181 C N 
181-210 £ Hp 
210-272 C Hp! 
272-401 C 
101-195 t y 
195-198 C HI 

E. H. Rmer 06-71 0-130 
130-163 _ 1-I63 C W 
163-168 C V 
158-326 
326-165 

Ujmo-
nmeeota 

Hrlra 
Dclneerlng 

01-72 

06-78 

960 

910 

9S 

sen 

395 

505 

186 

198 

' 5 
155-532 £ y 
53M35Ct -1 

231IP3 c HP5 

J r 
0-193 c H 

193-229 f HP. 
229-258 C Hpl 
258-382 < DC 
352-161 c y 

175 

461 

8 In. 
0-170 
6 In. 

160-378 

10 In. 
0-312 

21 In. 
0-112 

aoin. 
0-235 

16 In. 
0-305 

30 In. 
0-106 
a In. 
o-d 

16 in. 
0-302 

21 in. 
O-IM 

16 In. 
0-282 

21 In. 
O-

16 In. 
0-332 

a In. 
0-39 

16 In. 
0-32 

a in. 
0-30 

16 In. 
0-31 

Ope-CJ 

Ope 

opo-cj 

Opc-CJ 

116 

100 

oo-oo 

8-68 

AR 

UA GEOUXPtM. SURVEY 
WATER HESOUnCES DIViP'^w 
TOE POST OFFICE BUIlOIItu 
ST.PAUL MINNESOTA SStOI 

85 10-8-69 

PROVISIONAL RECORDS 
•^SutJeelloRewiiion 

85 2-25-81 

0„>.CJ 83 00-707 

Opc-CJ 115 6-71 

Ope-CJ 

Opo-CJ 

PROVISIONAL RECORDS 
^>i^«gll|ectleRnWoa 

98 00-00 

413858 413859 



II 
I; 
I -S's 

!s 6 1/ 

11 1 I 

n R 

c 

S£ 
oS 

s 
§1 
5l 
ii 

« 8 §« IS 8 

. x^ Xn'^'W Ifii iW 
i § R » s 

' ' " ' 8 E 8 

a 8J9#SJ?3 831^5 8Stfc 8S53 8SSt558 

;t ? I 
iSRSff ssa 

1 I I § I I 

I I 

s 
•H 

J 
3 

J 

i^ ii 
I 

3 
g 

S5 
g 

3 
g g g 

1 o S| 

if 
I 1/ 

IS 

i 

s 

ii I 



•3 

1 

E 

ft ft 

aJSsSsi ifsSii 
K'^a'^sg R'^R'»a, 

s §. 

2 ! 

s 

I 5 I 

If 
5 5 § g 3 »• 3 

ifs? 55iS iasfiilS ^S5« ^«5S 5»5Rii5i 
^ijgi j5.clR<i|5<i J^igi 

f S S ^ sS I 

s s s 
833ld33s]l3aSvL •0^33 3ttd33bds8&H 53t$33 sd33 

I i i I I 
I 
% 

I 

a 
g 

n 
g 

li 
a a 
g g 

i 
i ®s 

h 
at ~ 
S« g 

lis 

§li 
5 5U 

p 
I 

1 A 



I TtV'N o"i »iTr i 
WATtR WtlL f*C COnO 

AfiaMrmM SHftfn I«» « "i- <•* 
/..• Mrfr 

fit****.,. A«.M v< ft". 
N 1 
AT AC % V 

iW« tkw •i.Mw hu4«l « Wn«l AMiMi ••i t *l» ©f %«0 LMtlaiA 

l>j^i'r.T 

'P/A7I€ K-ilfc hmf-

Si. 

%t SA'/". 

SAA Ae 

M J U.rmf 

II. RIUAMkVtLI.VAIKlN.UHIIIt'lUt IKM.vic. 

^fcunnci,^ r i. 

6 

//? 

5?3e 

/ rHOnHIVO«S|ft:»NAIt| 

Addfnt 
uuu,% PA^I^JL 

Addfnt 

/c/wVo 4^V€. 
4. 4LLll»I.PtH(tAmplfi*d> (>*«« At COAIPMIWA 

/'r^l f ft /ftCfW-AT^ /'r^l f 
' lOuMvtiHj «C3por*i« tOlNlvrf 1 lAOtHg 

|OH>4IM* tiid lOAif lp(i.f*d llO 

lO •Oi«if«d •OpAwr AA|tr 

4 USL 

H AOPAMK »«ipHy vOlAdmttr 

lOlMIIJtPM •OcAAtPAmwt 

lOtfM U«ll 4^3 AM I'nndllwmiNf AO 
7. CASING 

IOHML 4C]tkl..i<i 

HltCHT: Abo»i/Mow HOLL OIAM 

OCM,. iDwiMci OCM,. iDwiMci 

o •a 0I4P«S4A«1 T« lft> . . . 

- - JO-h .ft, Ma m 

•• to ft-

ila m 

-

aVc cast '"*• 
Stet/Cauf* 

S«( ktlewte 

fi.r.d 

ft.Md 

-Ct. 

-ft. 

-ft. 

_j3i ft 

MflNb LLVLL I»cl 

n 

I©. riMflNb LLVLL I»Cla» l«nj HtlfKtl 

ft. •fMt tif«. pwmpHig -

"rti I 

/3se> 

lCDP<ti«^« tJaplcr 

W. •tii|royi«dT 

i'tmcni 

ntrth ftoni. 

•(fMl JOAI W«»« 

• VM DNA 

2C3 fUntMAit* 

C» Yd» , 

iU 

. ft lA 

- ft. lA 

-ft. 

-ft. 

t J. Ni4r<M vpitKti 'If pwtMM« coAiamin^iMMi 

^#n tftHAlMffd ©rOA <AA 

14. PUMP 

v-3 N..CD 

Itatt lAwMWd. 

Q ft*l MUMIf d 

Nmt 

MAdtl M©MI»H . 

LeAfiAAfdropptpt 

HiWMlArdtop pipe 

Tppt: 

iGiti 

ft. CtpKMp 

l-JUS. TMtaM lCKAipA««<wg 

40 

U. WATIN WLLLLUNmArTOR-kiLltlllli AIIUN 

TIU» »tn wm didlcd ••df* M> pHMdlCtlUA AAd IM« NpuM • IIM lA 

•M WM ofrnf liAA«ip|»d|t ©Ad MHI. 

lOt/f <?&. 
S9mi 

IL 
A«l4A«tltd fttprfMAKlfvp 

fttlAt At IMdiM 
.Cftit. 

NON-RESPONSIVE 



Tack No 
Well No.._ 5. 

REPORT 

...Town. St. Louis Psrk 

Date Started.. ......Machine No .: State....^.i.r.r;950.ts. 

Date Completed— Owner 

Location iJi:....ttie...I.QXt.er. Total Depth of Wei! 

DIAMETER OF HOLE 

Top of Pipe Surface— 
Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled 

TEST 

Depth of the Hole 
Depth to Water at Rest-
Depth to Water Pumping.. 
Depth of Pump Pipe. 
Sixe of Cylinder. 
Length of Stroke 
Strokes per minute— 
Gallons per minute.. 
Will well supply more?.. 
Was Strainer in Hole?.— 
Was water clear?. 
Was well pumping sand ?... 
Hours putting in Pump... 
Hours Pumping. 
Hours taking out Pump.. 
Hours Consumed 

£4" 

10c' 

286 
""72 

FORMATION 
Drift 
Limerock 
Sandrock 
Red Shale 
Shale & Sandrock 

Depth 

103 103 
15 118 
112 250 
15 £45 
41 £86 

12/15/51-Froni Vralstea's eco as. 
12/31/51-Static 44' v.ith umr.. on 

wells T^'l & f^2 rv .nir. . 
Static level 63' v.it. ifc 
only running. V.a er svel BE 

STRAINER 

Make.. 
Type of Metal.. 
Diameter O. D— 

•Diameter I. D 
Total Length.. 
Number 
Top of Screen below Surface 
No. of Ft. Exposed. 
Bottom of Screen below Surface-
Was Str. swedged. 
Did Sand come thru Str.. 
Was Str. coarse enough... 
Style of Fittings 

All measurements taken from 



• A YNB- WESTERN COM PAN Y 
OF MINNESOTA 

FIELD REPORT OF COMPLETED WELL 
Name of Job 
Address 

St. Louis Park, Minn. 

LOG OF WELL 

Dote storted 
Dote completed 
No. of doys 

From To Moterlol From To Moterlol 
0 3 Dirt fill 291 355 Hard lime 

3 76 Sand & gravel 355 398 Lime, milky cuttings 

76 106 Platteville Lime. 44*5 Jordan sandstone 
106 235 Soft St. Peter Band. A55 Jordan Sandstone & shale. 
235 277 Hard sandstone & shale 455 470 n n 
277 291 Hard lime A70 490 St. Lavn^ence 

Kind of plug In well —nona. Stotic woter level. 
Deptti of well-ground level to top of plug. 

MATERIAL LEFT IN WELL 
Opening Lengtti - feet Dlometer-Incites Moterlol 

Screen 
inner cosing 304* 18" O.D. 
Outer cosing 89*10" 24" O.D. 

Wos outer cosing cemented 

Size of grovel used 

Amount. 

In. to In. Amount. 

TEST OF WELL 
Hours Pumped 
From To 

Yield 
gol. per min. 

Woter Level 
ft. below surfoce 

Remorks 

9/18 Jim 9/19 / PM 2500 82» drawdown averages 53* l>ength 

of airline 180* to top of bowls 

Did well cleor up 

Dote 

yes Time to rl.nr appro::. 4 hours 

Driller. 

NON-RESPONSIVE 



^) 

Tack No-

Well No... 

REPORT 
.4_-

Town .St.^..Loui.sJPa^^^ 

Date Started.. 
Date Completed 4/7/46 

Location..  ., 

Machine No .-. State/Minnesota 

Owner. 

.Total Depth of Well 

DIAMETER OF HOLE 

Top of Pipe Surface-
Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled 

TEST 

Depth of the Hole 
Depth to Water at Rest.... 
Depth to Water Pumping.. 
Depth of Pump Pipe 
Size of Cylinder. 
Length of Stroke 
Strokes per minute 
Gallons per minute 
Will well supply more? 
Was Strainer in Hole?. 
Was water clear? 
Was well pumping sand?... 
Hours putting in Pump 
Hours Pumping 
Hours taking out Pump 
Hours Consumed 

24" 

..a9.!.lQ!.'.. 

18" 

...S.Q.4.'.. 

1 
isa. 
...7£. 
125. 

;.5D.C 

FORMATION 
Dirt Fill 
Send & Gravel 
Platteville 
St. Peter soft. 
Hard Sandstone & Shale 
Hard Lime 
Line ,I.lilky Cuttings 
Jordan Sandstone 
Jordan & Shale hard. 
Jorcr.n Srnustone 
St. Lawrence 

l;-/l5/51-Above from Vrals 
1£/£1/51-St8tic 6a». 

0 
73 
50 

1£9 
42 
73 
45 
47 
10 
15 
iiO 

tea' 

STRAINER 

Make-
Type of Metal.. 
Diameter O. D-
Diameter I. D 
Total Length-
Number 
Top of Screen below Surface 
No. of Ft. Exposed-
Bottom of Screen below Surface-
Was Str. swedged-
Did Sand come thru Str-
Was Str. coarse enough.. 
Style of Fittinga. 

All measurements taken from 

Depth 

3 
76 

106 
i;35 
277 
555 
598 
445 
455 
470 
490 

i-iecori 

NON-RESPONSIVE 



) 

Tack No 
WPII NO 3. 

REPORT 

.Town. St. Louis Perk 

Date Started ^5/£B/..4.7.. ... Machine No State.^.i.i.r;£.?..£9.t.?i. 
Date Conipleted.B/.Jil/.4.7. Owner. 
Ixxation. Total Depth of Well... 

DIAMETER OF HOLE 

Top of Pipetetow Surface-
Bottom of Pipe below Surface 
No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled.... 

TEST 

Depth of the Hole. 
Depth to Water at Rest... 
Depth to Water Pumping. 
Depth of Pump Pipe 
Size of Cylinder. 
Length of Stroke. 
Strokes per minute. 
Gallons per minute.. 
Will well supply more? 
Was Strainer in Hole?.— 
Was water clear? 
Was well pumping sand?.. 
Hours putting in Pump 
Hours Pumping 
Hours taking out Pump 
Hours Consumed 

S4" 

....11.5..'... 

1 

31. 

20" 

FORMATION 

STRAINER 

Sana & Gravel 
Clay & Boulders 
Sand & Gravel 
Coarse Gravel 
Lime 
Rock & Shale 
St. Peter 
Shale & Rock 
Shakopee Lime 
Joruan Sand 
St. Lawrence 

15 Yds. cement used. 

l£/15/51-/-.bove from Vral. ted' 
U7sl/51-static 76« at 1'00 G 

Later drev/ down to 8 

Depth 

5 5 
10 15 
88 103 
6 109 

11 120 
12 152 
98 250 
55 285 

122 407 
53 460 

C.' 465 

Make. 
Type of Metal.. 
Diameter O. D. 
Diameter 1. D 
Total Length.. 
Number 
Top of Screen below Surface 
No. of Ft. Exposed ............ 
Bottom of Screen below Surface 

............ 

Was Str. swedged 
Did Sand come thru Str. 
Was Str. coarse enough 
Style of Fittings. 

All measurements taken from 

Recc 

NON-RESPONSIVE 



• LAYNE-WESTERN COMPANY 
OF MINNESOTA 

FIELD REPORT OF COMPLETED WELL 
Name of .inh St. louls Park. Mlniiesota 

Address TLA 
Dote storied 9/30A7 
Dote completed l/J.9/48 
No. of days TL 

LOG OF WELL 
From To Material From To Material 

0 90 sand & gravel 480 482 St. Lawrence 
90 122 Platteville lime 

122 127 Blue shale 
127 290 St. Peter sand - soft 
290 417 Shakopee Lime 

Jordan sandstone 

Kind of plug in well Static water touoi 
Depth of well-ground level to top of plug_i5E] 

MATERIAL LEFT IN WELL 
Opening Length - feet Diameter-inches Material 

Screen 
Inner casing 303« 20" O.D. welded 
Outer casing 107»6'' 24" O.D. welded 

yes Was outer casing cemented _ 

Size of gravel used ^ in. to 

Amftiinf 24 yards 

.in. Amount. 

TEST OF WELL 
Hours Pumped Yield 

gal. per min. 
Water Level 

ft. below surface Remarks ^ From To 
Yield 

gal. per min. 
Water Level 

ft. below surface Remarks ^ 

Test of wei; . appears on a aother report 

Did well clear up 

nnt> 1/19A8 

Time to clear. 

Driller. Paul ?r. Shuey 



\ 

fO 

) 

Tack No-

Well No... 

REPORT 

.Town St. Louis Perk 

Date Surted— Machine No .State._..Mi.r4l 

Date Completed.__i/.l.?./i8 Owner 

Location xoul Depth of WelL 

DIAMETER OF HOLE 

Top of Pipe {^^Surface-
Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled 

TEST 

24" 

107»6" 

20" 

S05' 

Depth of the Hole-
Depth to Water at Rest-
Depth to Water Pumping.. 
Depth of Pump Pipe. 
Size of Cylinder. 
Length of Stroke.— 
Strokes per minute. 
Gallons per minute.. 
Will well supply more? 
Was Strainer in Hole?— 
Was water clear?. 

482 

Was well pumping sand ?... 
Hours putting in Pump 
Hours Pumping 
Hours taking out Pump 
Hours Consumed 

FORMATION nuM Depth 

Sand & Gravel 90 90 
Platteville 32 122 
Blue Shale 5 127 
St. Peter soft. 163 £90 
Shakopee Lime 127 417 
Jordan Sandstone 63 480 
St. Levvrence 2 482 

24 Yds. cedent used. 

12/15/51-Above from Vraal ted' 
12/M/51-Static 55». At 1 00 G 

Water drev; down o 81 

Kecoi 

STRAINER 

Make-
Type of Metal— 
Diameter O. D— 
Diameter I. D 
Totel Lengthl-
Number 
Top of Screen below Surface-
No. of Ft. Exposed-
Bottom of Screen below Surface-
Was Str. swedged. 
Did Sand come thru Str-
Was Str. coarse enough... 
Style of Fittings 

All measurements taken from 

NON-RESPONSIVE 



^tAYNE-AANNESOT/^ CO. 

FIELD REPORT OF COMPLETED WELL 
Name of Job. 
Address 

St. Lord-s Park Dote gtnrtorf 3/10/52 

7 
Dote completed 
No. of doys 

LOG OF WELL 
From To Moteriol From To Moteriol 

0 75 Sand gravel & Boulders ^ 380 A20 Good Gordon Sand. 

75 Flatvllle Lime A20 A30 Find' Sand & Shale 

97/ 100 Shale A30 HO Coarse Jordon Sand 
100 210 Saint Peter Sand. UP U6 St. Laurence. 

210 26o: Shale & Sand 

260 380 Dolemite lime. 

Kind ofpliig In well Stotic woter lever_ii. 
Deptti of well-ground level to top of plug M6 

MAglgRIAL LEFT IN WELL 
•Opening Lengtti - feet Diometer-inches Moteriol 

Screen nond'-t^'; 

inner cosing Z7A 20"^ Welded 
Outer cosing 80 L 24" Welded 

Wos outer cosing cemented 
Size of grovel used 

Drove Amount. 
Iti. to .in. Amount. 

Inner Casing Cemented 25 sacks plus 10 yds. Ready Mix • 

TEST OF WELL 
Hours Pumped Yield 

gol. per min. 
Woter Level 

ft. below surfoce Remorks From To 
Yield 

gol. per min. 
Woter Level 

ft. below surfoce Remorks 

• • • V-• 1 -

•. ..-ft'..:; • 

Did well clear up 
nM. 5/lV5g 

• I Time to clear 
RniL W. Shuey 

NON-RESPONSIVE 



Tack No 

Well No 

REPORT 

....Town—£.t.a...Lo.ula...Park. 
Machine No State....Ml??I)fi..SO^a.. 

Date Completed „....Owner— 

Date Started.. 

Total Depth of Well 

DIAMETER OF HOLE 2it"0D 20"0D 

Top of Pipe Surface.-... 
Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled... 

Top of Pipe Surface.-... 
Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled... 

80« 2|l;Z.*. -

Top of Pipe Surface.-... 
Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled... 

2|l;Z.*. -

Top of Pipe Surface.-... 
Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled... 

TEST 

Depth of the Hole 
Depth to Water at Rest.... 
Depth to Water Pumping.. 
Depth of Pump Pipe 
Gallons per minute 
Will well supply more? 
Was Strainer in Hole?.. 
Was water clear? 
Was well pumping sand ?... 
Hours Pumping 

1 \_l 
..h 
..5.8 

FORMATION 

Drift 
— Plattville Limerock 
— St. Peter Sandrock 
— Shakopee 
— Jordan Sandrock 
— St. Laurence 

Depth 

75 75 
25 100 

160 260 
120 380 
60 MfO 
6 Mf6 

STRAINER 

Make 
Type of Metal.__ 
Diameter O. D.._ 
Diameter I. D 
Total Length.-
Number-
Top of Screen below Surface— 
No. of Ft. Exposed— 
Bottom of Screen below Surface 
Was Str. swedged 
Did Sand come tlini Str..-
Was Str. coarse enough 
Style of Fittings. 

25 sacks of cement 
10 yrds. of ready mix 

kXBK 
Above Information from 
Layne report and city. 

All measurements taken from 

) 

NON-RESPONSIVE



:0 

/ 
\ 

) 

Tack No.. 
REPORT 

.Town.. 

Date Started Machine No .x State 

Date Completed.y—'i^^x^ .Owner 
Location:^^..^4<(^;^'g^.i^..4B»r. .^hf... Total Depth of Well 

DIAMETER OF HOLE 2c'' 

Top of Pipe^^ Surface— 

Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled.... 

Top of Pipe^^ Surface— 

Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled.... 

Top of Pipe^^ Surface— 

Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled.... 

Top of Pipe^^ Surface— 

Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled.... A . 4 A ^4 V A ^#*^4 M m «• • • • • 

TEST 

Depth of the Hole—; 
Depth to Water at Rest— 
Depth to Water Pumping. 
Depth of Pump Pipe. 
Siae of Cylinder.-^ 
Length of Stroke 
Strokes per minute 
Gallons per minute 
Will well supply more? 
Was Strainer in Hole? 
Was water clear? 
Was well pumping sand? 
Hours putting in Pump 
Hours Pumping 
Hours taking out Pump.. 
Hours Consumed 

1^. 

3 I 4 FORMATION 

-f-

mdM Depth 

Tsr 7^ 

3 /a> t» 

//o 2/0 

2'6>^ 
/Zo 3Z o 
«/o azo 
/O 

/o 

A 

STRAINER 

Make. 
Type of Metal 
Diameter O. D 
Diameter f. D 
Total Length.. 
Number 
Top of Screen below Surface 
No. of Ft. Exposed 
Bottom of Screen below Surface.. 
Was Str. swedged. 
Did Sand come thru Str. 
Was Str. coarse enough. 
Style of Fittings. 

/f^y 7/c. 3 ' ^€>4^-3 

All measurements taken from 
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* REPORT ^ 
Tack No— 

Well No 8. 
Town. Si.,„.lpul§..„Pj5i.3r.k. 

Date Surted „6ZlQ/5.5 Machine No State.Minne.SX).ta. 
.11/2/55 Owner_City„„...: 

^ fwii 507• otal Depth of WelL 9.Y..( 

DIAMETER OF HOLE 

Top of Pipe^^^ySurface— 
Bottom of Pipe Mow Surface 
No. of Ft. of Pipe in the Hble 
No.ofFtofHoleDrilled..-

TEST 

Depth of the Hole 
Depth to Water at Rest.. 
Depth to Water Pumping.. 
Depth of Pump Pipe 
Gallons per minut 
Will well supply more?.. 
Was Strainer in Hole?.. 
Was water clear?. 
Was well pumping sand?.. 
Hours Pumping 

24 •• O.D 

.253.U.".. 
507 • 

1 

.5»0.7l5.0_7.. 

11? 14 

L.7_5.gi.0_0.C 

.5117. 

11 

...m 

16" O.D. 

311U" 
314 »2" 

FORMATION 

STRAINER 

Make.. 
Type of Meul 
Diameter O. D 
Diameter 1. D 
Total Length-. 
Number 
Top of Screen below Surface.. 
No. of Ft. Exposed.. 
Bottom of Screen below Surface. 
Was Str. swedged. 
Did Sand come thru Str.. 
Was Str. coarse enough-
Style of Fittings. 

r 

All measurements taken from Grade 
EL 931.3' 

10/25/55 Ira Vraalstad reports sand 
content of water « 1000 GPM -13 

800 GPM -0.6 

Platform 
Yellow Clay, Rocks & 

Boulders 
Hard red clay & rocks 
Brown gray clav & rocks 
Sand & gravel Idirty) 
Clay, rocks & broken 
limerock - Gravel & 
broken limerock-Plattevi 

St. Peter formation 
Yellow shale 6' 
Sandrock & shale 47 
Sandrock 63 
Shale 17 
Sandrock (Hard) 43 
Shale & Stndrock 1 
Shakopee limerock (Hard) 
Jordan formation; 
Sandrock-Med.hard & 

clean 23' 
" Fine, hard, 

red 28 
" Very hard, 

shaly 18 
" Med.hard, 

white,coarse 4 
" Med.hard, 

white,fine 10 
Shaly Sandrock 

PPM 
PPM 

35 
27 
32 
11 

le 
18 
177 

110 
82 

12 

Depth 

38 
65 
97 
108 

126 
303 

413 
495 

507* 

NON-RESPONSIVE 



LAYNE - ANNNESOTA CO. 
WELL #9 

FIELD REPORT OF COMPLETED WELL 

Nome of Job. 
Address 

St. Loaie Paik. Minnesota 

Well f 9 
Dote started 
Dote completed 
No. of doys 

LOG OF WELL 
From To Material From To Material 

0 69 Drift 345 380 Shakopee Limestoae 

69 120 PlatteviUe Limestoae 380 473 Jordan Sandstone 

120 220 Shale and aandeteae 

Z20 275 Shale 

275 339 Shakopee LimeetODc 
339 345 Red Sandatone 

Kind of plug if) woll Pressarc Grouted Liner Static water level. 
Deptt) of well-ground level to top of plug 

MATERIAL LEFT IN WELL 
Opening Length -feet Diameter-inches Material 

Screen 
Inner casing 289* 16" Steel 
Outer cosing 81* 24' Steel 

Was outer casing cemented 
Size of gravel used 

JUL&. A m 0 u n t—JLUA-Bags. 
•in. to .In. Amount. 

TEST OF WELL 
Hours Pumped Yield 

gal. per min. 
Water Level 

ft. below surface Remarks From To 
Yield 

gal. per min. 
Water Level 

ft. below surface Remarks 

Did weil cieor up 

Date AsSzSA 

Time to clear 

Driller Wayne la Fmitatne 



IK. SemF B Sm WELL DRILLING FOR FOUR GENERATIONS 

6300 Industry Avt. N. W., Anoka. Minn. 55303, (612) 427-6100 

WELL LOG MAP CODE. 

Date Started. 19 » 

Owner or Contractor. 

Job Location 

010/ of so* Imdo Pack 

29tA and Idaho 

Date Completed 19 

Addre

Lot _ 

Well: 

Block . .CitV. St. iMlB Pkck . County .State of Minnesota 

^j:able Tool 

16 

.Rotary 

Cased with inch *_ PE T&C Ft. 

Feet of Open Hole ^0? Finished in JOldOD BnwdoOOWO 

Driller l»u OfT 

Total Depth of Well SOO Ft. from grade 

_ Static Water Level. —106 Ft. 

Tested at ?0?? gallons per min! 
1060 

Drawn down of, IQO _feet. 

57 
Screen: 

Size .dia.. ir Make. . Slot or Guage. 

Pump: 

^akc_ 

Motor Sci lal No. 

Size^ 

- . . HP. 

, Pump Serial No. 

Volts Phase Type Tank. 

. Drop Pipe. .feet 

Pitless Adapter: Make. 

.Capacity of pump. 

.Offset. 

. G.P.M. Date Installed. 

ft. Material • Size. . inch 

Kind of 
Formation 

Color of 
Formation 

Startad 
Daptli 

Ended 
Oaptli 

Total 
Thick naas 

of 
Formation 

Remarks 

Band A QnTal 0 85 65 

CUy « 105 IS fall la fTOttad tram 

PUtnila 103 125 22 
915* to aarfaoa 
101A Wfi naant 

St. Mm 125 290 165 

Shakopaa BaloMlta 290 409 119 

Jasdaa 409 900 91 

NON-RESPONSIVE 



} ) 

) 

REPORT 
Tack No 

Well No. 10 
TQWW St. Louie Park 

Date Started Machine No State. Minnesp.t.a., 

Date Completed— Owner .C i.t.y..P.f...3..'fc-....LQ.Uis...Park.... 

Location ToUl Depth of Well 

DIAMETER OF HOLE 

Top of Pipe * Surface.., 
Bottom of Pipe below Surface 
No. of Ft. of Pipe in the Hole 

No. of Ft. of Hole Drilled.... 

24" 

106 

16" 

315 315 

TEST 1 2 3 4 

Depth of the Hole.... 
Depth to Water at Rest.... PA. 
Depth to Water Pumping.. ^P.Q. 
Depth of Pump Pipe 
Gallons per minute D.Q. 
Will well supply more? 

-

Was Strainer in Hole? 
Was water clear? 
Was well pumping sand ? 
Hours Pumping 

FORMATION 
Drift 
Platteville 
St. Peter. 
Shakopee/Oneota 
Jordan 
St. Lawrence 

Depth 

108 
125 
290 
290 
409 
500 

STRAINER 

Make.. 
Type of Metal 
Diameter O. D.._ 
Diameter I. D 
Total Length.. 
Number 
Top of Screen below Surface 
No. of Ft. Exposed 
Bottom of Screen below Surface... 
Was Str. awedged 
Did Sand come thru Str... 
Was Str. coarse enough 
Style of Fittings. 
s=ss==s==^=s=aa=ss= 

All measurements Uken from 



) 

: ; 

REPORT 
Tack No..-_2M..Q?.een 
Well No kL 

By...Be?.9.erson::C«^^^ Town..„5.t.....L.Q.wJi.s...P.9X.k 
Date Started.„^13-60 Machine No StateM-PMSpta. 
Date Completed ll-l.r.jSlQ Owner..CiJty...pf...5.tA..X.QUi§...P.93C)c 

Locati Total Depth of Well iP.?.?.!. 

DIAMETER OF HOLE 24" 16" 

TOD of Pioef^^* Surface ... .1 r.9..lB.f. A vp VI « below 
Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 
No. of Ft. of Hole Drilled 

102 880 
A vp VI « below 
Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 
No. of Ft. of Hole Drilled 

103 870*4" 

A vp VI « below 
Bottom of Pipe below Surface 

No. of Ft. of Pipe in the Hole 
No. of Ft. of Hole Drilled 7.7.7. 2.1.3..* 2.1.3..* 

TEST 

Depth of the Hole. 
Depth to Water at Rest.... 
Depth to Water Pumping.. 
Depth of Pump Pipe 
Gallons per minute 
Will well supply more? 
Was Strainer in Hole?.-.... 
Was water clear? 
Was well pumping sand?.. 
Hours Pumping 

3 I 4 

..ILL 
JJ:L iJs iJJ2. 

.iiL.. 

O.JL.L 

sz: 
J±^. 

-Ju... .h.-..! 
i 

..U-L. 

I 

STRAINER 

Make 
Type of Metal— 
Diameter 0. D • 

Diameter I. D 
Total Length.. 
Number 
Top of Screen below Surface 
No. of Ft. Exposed 
Bottom of Screen below Surface 
Was Str. swedged 
Did Sand come thru Str.— 
Was Str. coarse enough 
Style of Fittings 

—-

FORMATION 

Drift 
lattville Limerock 

St. Peter Sandrock 
Shakopee-Oneota limerock 
Jordan sandrock 
St.Laurence-limerock-shal 
Franconia-hard,sticky 

green shale 
Dresbach 
Gailesville-clean hard SR 

& shale 683* to 745*(62) 
EauClaire-hard grey shale 
745' to 805* (60*) 
yellow shale & sandrock 
805* to 813* (8*) 
green shale 
813 to 817 (4*) 
Sandrock & shale 
817 to 853 (36*) 

Mt. Simon 
hard sandrock and shale 

853 to 955 (102*) 
Hinckley 

Pinkish red sandrock som 
shale 955* to 1050*(95*) 
Hard clean coarse S.R. 
1050* to 1078* (28*) 

Red Clastic 

101 
19 
168 
120 
97 
25 

153 
272 

Depth 

101 
120 
288 
408 
505 
530 

683 
955 

All measurements uken from platform-
approximately 12* above perm. 
grade. 

SHOT WELL_#1—50# 1070* 
«2—50# 6> 1060* 
#3-T50# §> 1050* 
#4—50# © 1030* 
#5—50# @ 1010* 

Calculated on number of bailers removed 
and bailer fill—est, removed 225'$ Cu.Yds. 

1&2 after shooting & bailing & testing pumping 
pulled pump and found hole filled to 1024* 

3&4 Bailed clean and reinstalled test oumo. 

12/6/60 Mailed Minn. Consv. Dept. Well log sheet jwm 

123 1078 

15 1093* 

NON-RESPONSIVE



WELL RECORD 

KEYS WELL DRILLING COMPANY 
WATER PRODUCERS 

SAINT PAUL, MINNISOTA 

Owner ST, LOUIS PAKR, 

Loeafio

Well No. UL 30x24x16 Total Depth_lQ9S-

.Date Completed AUQViPt, 1963 

HrHUr KnmppT 

-Type ^ 

-96. 

DRILLERS LOG 

to-Sfi-' Drift 

127 
132-

tolE2_* 
tol32_' 
to.22a_' 

PlqtVltlB 
Bhala fftlBnidnDd^ 

St. Peter 
23SL-: to <t27..-' ShakopBB 

%27;_' to .SB5_' _3g£ilB0 
5D5 • to 55QL' St. iBwrencB 
S5Q-
695_ 
725-
7lt5. 
B32 
963 

toJfl5_* 
toJZ25_' 

' to 7A5 • 

to J32_' 

•tom_* 
••U095 ' 

'to ' 

Francpnla 

Irpnton 
OrBBbBch (GBIBBVIIIH) 
pgaahach fEau CIBIPB 
Oreabach (Mt. Simon) 
Hlncklav 

Mfg-

PERMANENT PUMP DATA 

Type Serial No-

Capacity . 

Motor Make-

.GPM. .TDH 

.H.P.. -Volts. 

Type-

Pk. RPM 

-ft. 

-ft. 

-ft. 

-in Col. pipe. 

.In Bowls 

— in. Shaft 

.Stages 

WELL MATERIALS 

_a3 'of-30 

-IfiO ^ * of -29 

.22D_'of-2ii 

m .'of 

-'to-
•i^ 

"diameter of Outer Casing 

diameter of Open Hole 

" diameter of Inner Casing 

" diameter of Open Hole 
liner groated In uitht 

. Mix grout ifiSQ h>ihr» (Sacb) 

diameter Screen 

RECORD OF TEST PUMPING 

Static Water Level — ft. from m- M -_|| D.D Hours 

JS ii 127 D.D. JB 

KS nn 2 
1 nn 

3 

Hours 

Hours 

Hours 

Hours 

Remarks: S6P* of HiPCklay sandrock removBd 

after blaatino i baillna. • ' 

1663 QPH 157» 0.0. 11 House 

2000 156« 2 

1500 122tS" 13 

1300 108* 1 

1100 93* 1 

-Type 

— in suction pipe &. 

ft. Total Length of Pump 

ft. In. drop pipe & _ 

ft. In. air line 

-No. Cable 

. In. Pitless. . ft. bury. .in outlet. 

NON-RESPONSIVE 



CAYNE-MINNESOTA CO. 
FIELD REPORT OF COMPLETED WELL 

Nome of .Inh St. Lcwila PaA V' tll fiQ, 13— 
AHHrpgc; 

MinnrapoHa, Minneaota 

Date started 05l±_LJU*l-
Date rnmpiPtpH July li 19M 

No. of days 

LOG OF WELL 
From To Material .From To Material 

aAA* 778* Mt. Simon Saodateao 

4fiO* 419* St. Laworaaco 778* 117* Hit layora oC i* to 2* thick akair 
490* 495* Frmoconia In aaod formatloa 

655* 714* Drcoback 117* 1040 * HInkloy Saadatono 

T14* 770* Hard robbor obaU 1040 1045 Red Claatic Formatloa fitted Lt 

m 
Method of drilling Rig used. 

Was outer casing cemented Method. 

Depth of well -from ground level. 

Diam.of drill hole. 

Amount cement. 

in. 

.ft. -from top of casing, .ft. Static. .ft. 

MATERIAL LEFT IN WELL 
Opening Length - feet Diameter -inches Material 

Screen 
Inner casing 

Outer casing 

Under reamed from. .ft. to. .ft. Diameter. in. Method. 

Size-sizes-of gmvpl 1/4 by 1/2 Rock BackflU 

Well shot at ft.to ft. depth Number Size. 

Amnnnt yay<a 

.lb. Material removed yd. 

WELL TEST 
Hours Pumped Yield 

gol. per min. 
Water Level-
ft. below surface 

Drawdown 
feet Remarks 

From To 
Yield 

gol. per min. 
Water Level-
ft. below surface 

Drawdown 
feet Remarks 

Time to clear. Specific Capacity. .g.p.m./ft. d.d. 

nntp '964 Driller Gordon llotlon 

NON-RESPONSIVE 



) 

) 

lO 

Tack No.— 

Well No l!t. 

REPORT 

..Town. .St.?...Louis...Park 
Date Started §./.27/6|t. Machine No Stete.....??.^:.'E.? 

Date Completed. 
oUl Depth of Well .^85.?.. 

DIAMETER OF HOLE 30" 2U" 16" 

Top of Pipe Surface— 
Bottom of Pipe below Surface 
No. of Ft. of Pipe in the Hole 
No. of Ft. of Hole Drilled 

-10. * 
9U» 

0 0 

iW 
press, gi 
W -••• Top of Pipe Surface— 

Bottom of Pipe below Surface 
No. of Ft. of Pipe in the Hole 
No. of Ft. of Hole Drilled 

8U» 

Top of Pipe Surface— 
Bottom of Pipe below Surface 
No. of Ft. of Pipe in the Hole 
No. of Ft. of Hole Drilled m*. "IIWZ 

outed betwe 

3D«-<-7ie-aa 

TEST 

Depth of the Hole 
Depth to Water at Rest.... 
Depth to Water Pumping.. 
Depth of Pump Pipe 
Gallons per minute 
Will well supply more? 
Was Strainer in Hole?._ 
Was water clear? 
Was well pumping sand ?. 
Motrrs Tnniplhi..PJPM 

h 98 
101 
265 

85 

STRAINER 

Make.. 
Type of Metal 
Diameter O. D— 
Diameter I. D 
Total Length 
Number-.. 
Top of Screen below Surface 
No. of Ft. Exposed 
Bottom of Screen below Surface.. 
Was Str. swedged 
Did Sand come thru Str 
Was Str. coarse enough 
Style of Fittings 

FORMATION «*— Depth 

Platform 3 
Glacial drift 91 
Plattville limerock H 
Glenwood shale 3 
St. Peter sandrock L6U 
Shakopee/Oneota limeroc 10 
Jordan sandrock 110 
Hard-med., clean-coarse 

375-^10 
Very hard - red. 

kl0-h20 
Hard shaley 

V20-UWO 
Hard-fine-tan-poor 

lfltO-l+50 
Hard-fine .white .tan,poo 

>t50-V75 
Hard, green shaly, fine 

^75-^85 

Jordan sandrock was sho 
removed 1^7 cu. yds. sa roc 

All measurements taken from grade plUS 3 ̂  
El. 905* pl^s or minus 

NON-RESPONSIVE



'(k^^lBpiPipr 
linrattm ' 

..' '.si' 

Hole? 
m'i ^'-: Wifc'witer ABU.^. 

Hc^'l^i^pinx.-:^ ^.. 

2 •': : J .. .4 • 

•DfJ-.'i . t; • • 
•'. •.^ • •• •. • ' 

rX ". . '7. 7 

• Vi :'•: .-• 7 •.4..:. 

• V.... .• .' ' •» '. 
*/ -i '•*" • 

•• J ,• .. • -*7- . 

... ••'.•• 

FORMATION 

£U 
y r'i-y 

i&i'i 
60 4) 

?Si:.S.^"^^ S^s I •,?: STRAINER .^ ^ 

• '-y ^ "'':• if "f o-'"'iff, ^>s:-.*'3 '' 

"•i f SWS: '••'iv)bij<hgtii "• -i?; 

••'Wmr -I •'!'• *y • • .'i.,v • "i .' ' . 

;1 Top of ScwcK belo^r Surface., 
•j;4'.'^' •'^- :.No.'of Ft Eapoaed—Jj !• ' 

-;:rBottam^ Soeen bdqw Sorfa^ 
':U[: •' :-.^Wao Str. owaidgod 

Sajad cone 1^ Surr •-'• -
'••' •• •' -.'i- 4-Wa» Str.'ooaiM leioiigh, 

••^W ' Ti S®' 'S 

W ;-4v • :•!•' ,ij' 

i'* 
"."^TK 'V -44 i •.-.~ • vr • •- . < •• ,. < •. 

-,f---.-f^j Vi 
;-v' 

. r., • 

•^'i 

M: :,-.ij.:.u..v^ ».^,.v .:• . ^ . ^y> ^ m'^-
:••• y '- 'U-'-v' ••< K' ^ V • , ; : •; 
•'•••:,•••• ji5 ^.i.:;--'-' " -A:"':- • :; • m i 

-.• ^ )^'- -• -v ••••V"' - •/ 
-4- .' y ...:"'' • . 
... ,... .;gy .y. J 

Mi 'I! 

4 



WELL RECORD 

VRI-STATE DRILLING CO. 

ST. LOUIS PARK 

Location

Well Deiigaalion Deep Well Mo. 16 

Total Depth ^DQ feet. 

DRILLER'S LOG 

0 .* to 60 • sand 4 oravel 

60 
• 
' to 80 • clay 4 holders 

'80 .* to 105 . coarse sand 4 gravel 

105 to 118 • broken limestone 

118 .* to . 128 • Dlattevdlle limestone 

128 * to 258 • St. Peter sandstone 

258 ' to 294 • red shale 

29A to . 410 • Shakopee limestone 

d10 .* to . 495 • Jordan sandstone 

495 * to 500 • St. Laurance shale 

.* to . « 

_* to 

• fn 

.* to . « 
I 

• to # 

TEST PUMPING DATA 

Static water level 125 feet. Pumped 

wi!li___238 foot level 2 P.P,H. pnnd at 

120P C.P.H. 

lelHe 

Date completed 7/31/72. 

nt.iii»y Frank Berthiaume 

Well Type: B Rock 

• Screen 

• Gravel Packed 

WELL MATERIALS 

^10 ft. 3D in. diam. outer casing 

^25 ft. 24 in. diam. liner pipe 

ft. in. diam. screen 

Screen type. 

Remarks: ̂ ell liner grouted in. 

Jordan sandstone mas develooed by 

blasting & air suroino & bailinp. 

PERMANENT PUMP DATA 

Mfg Model 

Serial No.. 

-h.p. Motor. 

Type-

-V. -Ph. 

Remarks:. 

-ft. setting. Jn. shaft. in. col. pipe 

NON-RESPONSIVE 



nnorin 

0trAii rMcnr CM HKALTH 

WATtR WELL RECORD 
MMMMI «MMM IM4 tf/sM 

Bl* J. rVIWrKVIIV VWnbH •MAMb 

mfmaoTA tmiQW aru M 147459 
St- Louts Port 

34tti « L IHQ > Noll #17 

City of St. lowtt Port 
St. LOMIB Port. NN 

.R 

K>li«ATIOM lOCi v.!"— 

Orlft 

rrlft «/ of LIM k 

St\Bl« DItic 

St. Potor Sandstcn* 

Shale Ned 

Shekopee Linestono 

ior<ten Sandstone 

hale ft It 

Sandstone v/Shal« Lay 

Sandstone 

OM? riMcttrs 

fMAai^ »L»V4lhM>.>l>: M(l 111 I»AIA.*1« 

tpqii TO 

0 105' 

*• M 
iBi'aM* ime lOlWkn idiM. 

sOlMbtwttid d*. dk... Id 

JL •Omw. drMtik... 

• was 

lOnaMIr dMwn 

aOlrr^ltae dHMnm 

W-B .n 
7. UMinw HOU DIAK 

'dumMi. 

rUtiah. ' 2 

05* 

15' 

119' 

124' 

a 

* 

aO 

... 115 • 

... ZQ5 «• 
•a. T. 

1,0 

fc.«l H 

05* 

15' 

119' 

124' 

aO 

... 115 • 

... ZQ5 «• 
•a. T. 

24* 227' — tia!_ • . i-np^ 

7* 275« 
» 

7* 275« 
•MiCaeM 

75» 405» iM tiQiiijia 

IITTINCS. 
a 75» 405» 
A 

re* 465' -
• iniih OAII 

y 

tr 

691 
319 W/M* Qaame .4-27-83 

10. rvuniwuLtvaneeiewueeewiwfi 

\ 120 
805 

5* 1042' "g 

IPP2 loes 

hiirtt adsyift 

11. moireuitOT 

By, Keys Nell 
33Bwe»fiii nn«f« sCatlnti 

•i.i« 

n 
X]VM Otto t'«. V* 

JI)N..I " iDk-i.-iw JO 

0 ... 518' 

ba^ 

nteib: - n. te 

. n .te 

Betueen a I 
Ings 

IJ. NutntHMKMurreunwcaMUMMiuiea Unknovn 

NHI 4HlBr»il*d 

14. FVMP 

v„8 ..a 

By Keys Nell 

D»-

U*fil> efdrepf fl npasNy 

HiNfWerdieeeiat 

Irpt: OSulwvfMMr 

tw-'lvl 

a::JL.S.TarMw 

a^lfMfrfuM 

SwKerift'a^iMt 

eI3 

la. nAYtH wLLLt.onT«ACTOR-»« kaiitii Aihrs 

nawf«»aft*ifetdaadOT»i |UI«4AIRM and ibe itfen N tret lo 

tw NMI of «> fcaewlHF asd b«N«f. 

ieyne Minnesota Cewpany 101 

18" casing to 475* 
12 ' casing to BIB' 
12" open hole to 1,0?5* 

' 3147 Celtffomie St. WC. Npls. 

9-25-53 
vuntte vats 

25-F3 

WATER WELL CONTRAn 

NON-RESPONSIVE 



COUr>lT^Y CLUB DISTRICT SERVICE COJfPOIPATION WELL 
or/iLa, ,M MortftBte nis (ycrcJLjl*.-^ 

SANP, eiAY 
k GJPAViL 

; ait/s POCK 

amte 

sr. fer£Jt 
\sa£!o_es£fi 

S-*-9S 



..yrESUtCKEYS 

-.•0'' 
*1. 

Elldbunt 499S 
Klidwijr 8149 

STANLEY W. KEYS CeOROE a REYS 

413 No. Lexington Pkwjr. 
St. Paul 4, Minnesota 

VILLAgE OF 3SDD1A. MD1HE30TA 

plV" X 16" Vi'dJ. - Dep-Ui 505 feet - Ifater level 90 feet 

96*6" of 24-" Pipe 
316' of 16" liner grouted in with 33.^ cu. yds of grout 
113' of 12" ,G.W.I pipe EcLotted^ gravel packed 

•log of Well: 

0 - 2 Pipe ateve ground 
2 - 96 Yellow clay (sandy) 

. 96 - 112 Llmexock 
112 - 120 Soapstone 
120 - 260 St. Peter 
260 -
410 -
495-

4lO 
495 
505 

Shakopee 
Jordan 
Shale 

Top op 

Pumped: 

O.P.M. -
1623 oa».M. -
1599 O.P.M. -
1264 C.P.M. > 

75* D-D-
70» D.D. 
60» D.i). 
46t D.D. 



KEYS WELL DRILLING CO. - ST. PAUL, MINNESOTA 

\fsl£L-L~ Co 
^D)NA, H>nr^. 

0 

IXC 

' c\ 

N ^ 

• 

\ ^ 

' ; 
^ > 

330' 

» 
/ § 

» 
/ 

% 
/ 

• * 

... V ... 1 
1 / 

v.v«. 

af'owvNj^Cn') 

iC* Uii\*v- ^"5'^ ^ 

rftu't 

.:ra6* 

lr^ 115*' 

^x^iyx.4 1116 

ia /La*.dar 

10"- CTon./ 9cr«ft>N(8i 

•fitf*.Y ^r*vc./ 

S'i^S' ' 



WESLEY C KEYS STANLEY W. KEYS 
(lick) 

GEORGE H. KEYS 

CApiul 146^9 
CApiul 7-6630 

WA^^ER PRODUCERS 

1 
N 

LOG 0/ 

•yi-LAGl!. Oii' LLHA. MlIinLdOTA 

t.lSLL s^7 

413 No. Lexington Pkwr. 
St. Paul 4, Minnesota 

plr" K 16" '.Veil - Depth 5H7 feet - L'ater level 112 ft. ^ 

Llio' 6" of 2ll" Pipe 
5^0' of 16" liner grouted in v/ith 463 sezs cenent in 1-1 mix 

Tested: loHo GM - 25« DD 
11171 GPI.1 - 36' DD 
IS09 GPM - 47« DD 

Log of Well: 

0 - 1^ Cley 
1^ - 35 Send and gravel 
35 - Cley 
76 - 132 Sand 

132 - 159 Limerock 
159 - 162 Soapetone 
162 - 290 Snndrock 
290 - 324 Sandrock end i=htae 
*2.4 - 4')3 Slioirc 
4^3 - Fi43 Jordan 
5^5 - 5*17 Shnle 

•ropee 



.aSUT a KEYS 8TANUY W. KEYS 
Qick) 

GEORGE H. REVS 

251%, 
WATER PRODUCERS r-VYtnj, 

v? 
I'A 

T«k{ilMaes: «46-7S71 
M-TSn 

413 No. Lexineton Pkwy, 
St. Paul 4, Minnesota 

21»" X 16" Uell 

UELL NO. 13 

Belmore Park 

Edinai Minnesota 

1(96 • Deep S.UJ.L. 96' 7" 

109' 
307' 
i»29' 

1st TEST 

2i»" Drive Pipe 
23" Open Hole 
16" Liner grouted in with kk yds. oF Grout 

Blasted and Bailed lilell for 157)& Hours 

1000 B.P.M. -
1500 G.P.M. -
1700 G.P.M. -
2000 B.P.M. -

37' D.D. 
51'1" D.D. 
60'3" 0.0. 
75'1»" D.D. 

BAILED UELL 

PUMP, IIM & OUT 

2nd TEST 
2000 G.P.M. - 53'10«0.D. 
1500 G.P.M. - lfl'3" D.D. 
1000 G.P.M. - 30' 0.0. 

BAILED HOLE TO BOTTOM 

LOG: 

2 Pipe above 
U1 Sand 
60 Sandy Clay 
01 Sand 
106 Sandy Clay 
121 Plattville 
125 Soapstone 
29l» St. Peter 
l»li» Shakopee 
1*96 Jordan 

St. Laurence 

07 Hours 

101 Hours 

22* Hours 

1(2* Hours 

yyfi Hours 

UUUil Hours 



LAYNE-MINNESOTA CO. 
FIELD REPORT OF COMPLETED WELL 

V/ 
/XName of .inh EdinaWellNo. 15 Dole started 

AHHroc Date completed-llZi/iL 
Edina, Minnesota _ No. of doys 

ft. 
LOG OF WELL 

It • 

From To Material From To Moteriol 
0 11 Sand & Clay 260 265 Hard shale, blue 

91 11 Platteville rock 265 400 Rock, Shakopce 

111 105 St. Peter Sandstone 400 Jordan Sandstone-shalev sam 

205 :io Shale & sand mix, hard 

210 160 Shale & sand mix. 
Total - 92'- 4" 

. Diom.of drill hole. 30 in Method of HriiiingCabie tool Rjg used. l3J=i 

Wos outer cosing ppmpntpH yes Method Pump Amount rpmpnt 27 yds. 

Depth of well -from ground level_i05_ft.-from top of casing fl^*Stotic_^9_ft. 

MATERIAL LEFT IN WELL 
Opening Length - feet Diometer-inches Moteriol 

Screen 275'10" 20" casing 3/8" 

Inner cosing 92' 4" 30" casing 3/8" 

Outer cosing 225' 3" 24" casing 3/8" 

Under reamed from 

Size-sizes-of gravel— 

Well shot o! ft. to. 

-ft. to. .ft. Diometer. in. Method. 

.Amount. 

.ft. depth Number. Size. .lb. Moteriol removed. .yd 

WELL TEST 
Hours Pumped Yield 

gal. per min. 
Water Level-
ft. below surface 

Drawdown 
feet Remarks 

From To 
Yield 

gal. per min. 
Water Level-
ft. below surface 

Drawdown 
feet Remarks 

3 PM 10PM 1200 110' 41' Pump lot of sand & dirty water 

10PM 10AM 2000 138' 69' Pumping clear now 8i less sand 

10AM Noon 1800 126' 57' Least sand at this rate. 

1 PM |6PM 1500 117' 48' No sand b clear. 

Time to clear— 

Dote 11/6/67 
6 bags cement for bottom plug. 

Driller 

Specific Capacity g.p.m./ft.d.d. 

/s/ Gordon Hollen 

NON-RESPONSIVE 



»'• Jje;j 

./ 

100 

M 

200 

*•5-

JJVU 

• .frtrr- - .r^ 
SjjJ^ 

Till 
gray sandy silt 
gray silty sand 

•T^ 

:• If 

ii • 

a 

gray sandy silt 

p gray limestone 
gravel 

Platteville Lime-

|i%?ge-demlS§ie 
St. Peter Sandstone 

white -to -yellow 
sandstone with s 
some shale and 
dolomite 

C?£3HQBZra 

300. 

jtr 

400 

C iT'JATiiV 
rvuvtjMS'Mu: 
t^smmsssr;!! 
UKWaUSMM 

UVEBB29SM 
rxgauaajK^; 
I'SmBtEL.Va 
nctfxaaaa 
tlMBZWRF 
ctazacqsBisw 
[arett2BE®93 
ngjaBsatetEJ 
(.^SBEPWtra 

nTiKmnT.T^ 

Prairie du Chien 
Shakopee Dolomite 
white -to -pink-to -
orange sandy 
dolomite 

500 

Oneota Dolomite 
pink-to-gray 
silty dolomite 

.Jordan Sandstone 
|> white sandstone 
Bottom of hole 

• / / r 

Minnesota Geological Survey 
Minneapolis, Minnesota 

Name 
Edina #15 

State 
Minnesota 

Town 
Edina 

County 
Hennepin 

LOG. 

Contractor Driller 
La vne -Minne s ota 

Sec. 
29 dbb 

Drilling Dates 
Completed 11/6/67 

Casing Record 
Sr.rfien - 275' 10" 
Inner casing 92*4" 

Outer casing 225'3" 

S.W.L. G. P.M. 
69 ft. 1800 

D.D 
70' 

Remarks 

Logged by 
S: Austin 

T. N. ,R. W. 
117 21 

Elev. 
895 t 5 ft. 

T.D. 

M.G.S. No. 
434 

Explanation 
of Colors 

CZZl 

r 3 
iim'l 

c=u 
EEED 

nzD 
nu 
IZZl 

Soil 

Looos, Silt on Siltotono 

Drift 

Sand & Gravel 

Shale 

Sandstone 

Limestone 

Dolomite 

Clay 

No/ Samples 



• > 

WELL LOG STATEMENT 

PROMWLT TO DIRECTOR, DIVISION OF VATERS, CTATE OFFICE BLDG., ST. PAUL I. MINN. 

File No. \ AJ -— / / 

Well No/'' y? /- /•? 

/<> *2.03 )<» ft 
ition-5i Well ' * " PUt'of^ct 

CouatR 

tDescribe Farther

yh- •>"-
Drilled for: 

^. // 7 /J 
2./: J. ange. 

Address. Address, 

^Date of Completion 

Site 

REPORT OF FIHAL POMPIHG TEST 

Oplasd, Valley, Hillside, Etc. »y. Hillside, .Btc 
/d7,//<:<£ 

Dsg, DrUea, Bored, Drilled 
Type of Well. 

Drill lUg Used 
Solid Tool, Jet, Kotary 

JQiaroeter: Top *2-^^ Bottom 

lOH-D) 
'fo J 
Ft. 

>^pth of Tfell 

Ground Elevation 

or Below H. R., Highi^ 

Height of Casing Above Ground 

O-Uty .f »«" in.,, 8.1,, 

Temperature of Water. 

r. Etc. I 

Gal. per day 
If Othcf Tests were Made, Give Details on Another 
Sieet. 

Were Measurements tiade of Effect on Other Nearby 
Wells During Teat? Give Details. 

A/o ca.^U/(r ftudfcf 

Was Laboratory Analysis Made?. A^.T.^rr UTKA/OWA 
For Whst Purposs Will Water Be Used?. 

Is Well PiaifMd?. PUnp Capacity CffM 

Was Well Seeled on Completion?. 

Doee Well Overflow Without Pumping?. 

Natural Flow CPM 

Vos or No 

What Pressure, or lieed, et Ground Level? . 

Principal Aquifer Penetrated. 

(Pill Out Both Sidas of Pont} 

NON-RESPONSIVE 
NON-RESPONSIVE 



HELL LOG 
Otologic Foraocions 

Kind, Color, Hard or Soft 
Hiickniesa 

Wnation 
Depth in Feat 
From To 

Casing 
Diam. Water Conditions Found 

CLA^ 

5Z ^6' TCTJ 
to SMMML 

io_ lLo_ r/^^^0?V^ LAAi/vy 

S/t^Ar ii^l^ V 

r/i^^'0(r^\) SrtLb 
'ill s>v\)s 

<. s. 2.2.3 
^v. 

jjtcA 2.-5^^ 
•/ \c, Srtts 

2±o_ 7^76 
S(f <;HL&_.r)LA;ir 

0?t)(L3uA^ 
dtd^L DLMT 
tit. C"3QA/ ^yi;\)s 

/ 

I hereby certify that, to the best of my knowledge, the data presented in this 
statement is a true and correct representation of conditions encountered in the 
construction -of this well* 

Dated at .this. .day of. .. 19__ 

(Firm Name). 

By. 

Title 

. 
/v--



lAmi 

miDUJKT\ 
unoERCROuno 
inspECira^' 

outa 4, Box 140 Isanti. Minnesota 55040 

Robert R. Friedle 612-742 5501 

WELL NO.. 

WATERWELL-BOREHOLE LOG 

DATF Oct. 22, 1979 

OWNER Hopkins, Minnesota 

DRILLING FIRM Laync .Minnesota 

TYPE OF CASING__Steel, SIZE ir/' 

OOTAQE PHOTO NO. 

1 . 
0 

27 

53 

97 

I 
I7n 1 

174 2 

262 3 

I 303 

457 4 

CASING LENGTH. 

VIDEO TAPE NO.. 

.YEAR INSTALLED. 

CLOSED CIRCUIT TELEVISION FINDINGS 

Pump base 

Deflection starts 

Deflection to 455 feet 

Static water table 

16" casing ends - Packer 

Packer ends 

Possible piece of casing (Can see letters printed at 10) 

Open hole 

Bottom of well. 

I 



tfi-.VMjfT or «P^1H 

\ ... .1. . M Vi."^ o 
HcnnGpin jl^E^ ^ 

mrr'.iii;; frc« »c'»d Ibir r»<-Vt Itint'eV'fTi 

fcm-toTi minvt nu to. 

ttaiver 

_224 
iTfVtl A/dtV«»'*«td 

WATER WELL RECORD ^«-ry.,„s, 

5/nijtwn ttiiV. liuit 

112228 

. 7 and Co. Rd. 18 - Hopkins 
 '&Tf 

lanlxf 

117.1,.. 
:itV .("Iiiti UMIST 

tcte »«!' 01 

twiCt *«i,*r 

of wtll locaslfw. 

». Kr-f'-Tlti LOO 

CI ay,sand & gravel 

Sand 

lt': lot 

grey 

• I':*f' 
r. aifjivjip r-Mi 

0 

66 

TO 

66 

71 

134 clay, sand & gravel 71 

TO 

66 

71 

134 

Platville limerock 134 165 

Shaley sandrock & gray • 166 281 

Shale red 281 292 

Hard shaley sandrock 292 33.3 

itne rock, SR & shale m_ 
345 356 Hard lime rock 

m_ 
345 356 

Sand rock 356 545 

• 
y' 

• 
• 

^ «".« •••.•Ji­

r..t- i.fiTLi ,NPm %.,cii rwA/orD r*nDV 

City of Hopkins 

Hopkins, Minnesota 
TTiffa. am* TinfiVt*.) 

545 
»r 

'BUM •r'cMyiVudlB 

9/30/77 
l{Qc«bl« tMi «Qpr«tr«« 7|30H»t« 

sQ**' iiO 

•QjetbH <npp*tr t*—r 

"Ccfi ^ 

J[3:-r:<'i!o« 

jQrut Veil 

trcn'ic 

J*S 

|:]J CI,. (1 

50_ I", to 1 3^ _ _n. CFI. 
..24 ^lo. t,_354 ^f«. cptb 

^lo. to ft. Cptb 

>51 ?•.>«, i.«,ir 

in >1, Cciltloclii, <3 ro- •• -<••.•1 

•a_ 
Kt'aTf: «l 

Sur'.M 2 

e. rztiia 

ct. NONE 
Tm 

WtlrM. It...ft. 

frfw Sto,; T«4( (o 

Or opvn bel« 

354 ft. to 545 ft. 
. w»._ 

tSct/Cautt . Ua#tb_ 

. o 

fl. and . 

fi. •n». 

. (4. 

'>• 
<«• 

" liffiscil 

p. sratic wAri;*' um * " " 

1 47 ft. fX Wlew •mbeiv tat* lli>u««4 9/29/77 
^v.^>rATTr.'iirn",i~S^!rj'FS7«o~ 

J3SL ._ft. ortoHjgy/^ ™. P'X.to,. 3000 
_t™. riEpu. 

n. i-iii LULii £j!C-arioi 

•Qfiti,.. .bpt., iniu.sr.t offitt 'iptt >n*t 12* 

TT: If. Vti! [TtMrtl 

JQf,. •*« Co. JIB. > ^ <0 

lQ*.>t„rat >OwBta£ite JO 

Cftki frcB_ to A ^ ft. 

rrm_ fl. to 

I), beuvtt seyret af rocstblt car.itoleait« 

f*a% dlFTCtf 

VtU Alslnfectod Hpc« cvqUtioiT TM •• O 

11. ntr 

Uu SaatoUai 

Qtet IMUUM 

I twi»ar 

UbCtk of dr«p ttpa_ 

IbtortO of dr»B rip*. 

^ft. rapacStr. 

?tpat iQtidMrania p(3t.S. TortolM sQ B*c«pr*v*tli« 

:Oj*t oQCcDlrtfbcU bfl 

Ji. v&rcr.TwrOT;vc cu(::ncA;iai ——, 

«rc!l WM 4rtlUd totar 9 Jtuiadleilv. aod tlcia raport ta trw to 

ibr tof. of ty boawUdc* aoC btllaf. 

Bergerson-Caswell Inc. 27058 
IcWtfOra ta^ ~ 

.»„..5115 Industrial St.% K^le Plain, KN. 

£r _. ̂  10/4/77 
b#,f^*out;aa 

E. R. Henrich 

NON-RESPONSIVE 



o V:2U. nECGJID' 

r.Tr-nv/ro r'T '-^n n p prxt^ /'^^nriK 
! J ',/ v.-v V ;.«:. :• . . :.;'-';l!; n l-vjr.r-s l< OKVVJ rs 
«: ~..:-a <r. u U a JJ i-rri-ssLs iUNm Ha/£ w u ;» 

l7ATC;r. PnCDUCEKS 
SAi:;T PAUL, WWltSOTA 

• 4 
. '1 

T 

VILLAGE CF r.IfjrJETnr.'KA 

loratin

Well No.^ & 24t >; 20 X lo Toial Depih, 

Partial May 2, »67 

Drillar SlttlO ^ 

/tOC -Type- Jordan 

DRILLERS LOG 
Drift 

JLECL-' to 117 ' --kiiidxcsij 

nU to 153_' _£irAn 
135..* to Sil—' 

ZklLJ to Srd_* -EhaLo 

i:ul_* to 31d_* _£andr::r.:jL_Crc-;itl 

WELL MATERIALS 

of " diameter of Outer Casing ' 

— .' of —Z3t—1_" diameter of Open Hole 

' of dP " diameter of Inner Casing 

_i ' of 12___-" diameter of Open Hoie 
cf 15" liner frc^ f312 to 35t») 

to tJ Mix grout a/D (Sacks) 

" diameter Screen 

--S • 

3I£L_' to 311—' --EIriiaLiOsriL-CdZari'jriii. 

32ZJ to 321—' —(s?nl'A-

332-' to k33—' 

Static Water Level 
)-C-C iCliit 

fePM 

RECORD OF TEST PUMPING 

ft. from 

• •« buy ' 

UU7 • 

»!3Tnen kEnsia; 
~r;--!rn 

.aoj 

i;73 

urr-^ • Ph-.lr? S33 

•to 

Mfg-

to Remarks: 

GPM_£V5^ 

ftPM 69«E" 

GPM 

D.D. Hours 

D.D. 2 Hours 

D.D. Hours 

D.D. 2 Hours 

D.D. iri Hours 

Ist - 16" line 
PERMANENT PUMP DATA 

Type Serial No-

Capacity . 

Motor Make-

.GPM. .TDH 

Type-
.H.P.. . Volts. Ph.. .RPM 

in- "ll.id frcx. 312» t;Q 33L« tiMieh 

sr.ut n;-: -i-je -nhn'ricr.nn forrriation 
r.nd then the :;jsll is bainn fal;.:it5d 

anci bailed in ttie 1L' 5r nart of tha 
Jli:rd:in fornacion 

. in Col. pipe. 

-in Bowls 

.ft._ 

.ft._ 

. ft. in suction pipe &. 

. ft. Total Length of Pump 

. ft. in. drop pipe & _ 

. ft. in. air line 

. in. Shaft 

. Stages. -Type 

-No. Cable 

• in. rit..:s. • ft. bury. . in outlet. 

NON-RESPONSIVE 



^ -WELL LOG - 1INNET0NKA VllQAG£ 
CNGjnccr-ScKo^Ji 4 Motion . . CcnTrft^W** Km v^eit oribj^^, .i' 

o' 'Tip •< ' 
iMMV»T|«n9 

DRifT 

LimiracK 

sr. r£T£f^ 

ST Pmi^ 
*»Ys4r#*KC*«fTj 

JHAKOPEE 
Linwrvelt^ 

JOKZiM 
• SVn^trjBcl; 

' ' '.i' 

:V'.'"v '1" 

IC5 «/ jtv* fip^ 

fSS' 6«7r<m •f X)"«p«n 

512' ' Tip It" 

52o *' ** 4»« inj 

SJH* 6*tToin «f iVLinc#' 

01J»«T«A 4 



Ssli wEU^'RECliipffe 

t?Sv'--

^•.J>vV' 

>/:^; • r. .:;/•/ , 
DRILLERS LOG 

4^^' fo 10(,_*. Prirt . 
^-^40t3^oU2-iJ - SholQ ••* :*.• : • •' . 

412-* *0121-^* Llmorock 

• :^yv>v:,:vv;^.^^:•.,••-L" .• ^ ; \ :•• '.-;'•• 
• •. , WELL• MATERIALS•:•,/' 1'••'.•••' • 
''-^i -: • "jrvt' ••• 
-.^-V-^V. :11^« :'":* pf yg^ ^ " diameter of Outer Casing : 
. ^•: •'• V'-y-K''' :v'•••. .y .r,'-:;i 
-••'•"'y' :••''jfB--•••••'of V 33 >V diameter of Open Hole 

. -IZin-' to 134—• ShBlq 1-— 

43S—' to 249—' - Snndrock (soft) 

y• 2kB-' to 261—•. Shmle — 

315 —'of, 20 —-''diameterof Inner Casing /y 

J of 20 " diameter of Open Hole . ;> ,'..• 

_' toll_I Mix grout_L_: (y^O (SaoksJ" - • 

-' "diameter " •"'- • Screen - *.• " • 

2&1-' to 30ts—•—Saodroclc-

gjy•30^^to 3l5 .^^ . Shakopeo (broken) 

.3X5^to33a-'>-Sbukop3g <95ndy>-. • • •• 
RECORD OF TEST PUMPING, 

Static Water Level. 

; .GPM. 

. ft. from — • - ••"•••••" •'••• •/ "'.'r 

Vi •to GPM nn 

•to "•. •' • • • .yV- .'•• • ••• 
GPM n.D. 

v£yfi__::_^-.To • • • • • --- • • •• • -
•*-.•,> I, . V ' "rv ^ ., . • „ •- • •. 

-to GPM; D-D-B-^HoiWiRiiy :ti 
-. v.,;;-

Remarks; ' OrUUna IJSfl atOppBd et" 339f V- ^ V.;-;A 

; bBCBUsg of Bondrock running 

hole.—Holo ijog ballod tn !S22* flnd^filied ^ 
' • wtth 7n HPV^ nP rnnp^-ppt^o tinrt »hipw 

^-^••y rtrtllprf >111^ anri t.thr>r>'..iW' 

Inrt • hapW 

to 

Mfg. 

r PERMANENT PUMP DATA • -

— Type " • " " •' Serial No. 

Capacity. -GPM. TDH 

tryy 'Motor Make-Ll 
^ • 7 r-.- ^ 

'•"•^ ••••fh - '-• - In. drop pipe & _ 

L_ ft. in. air line -,, 

in. Fiiless ft. bury. 

-No. Cable 

/:K-. • ---In outlet. 

' 
" • ' f ••.•.••;!i . "••• yy.- -y • •.> •' « 

.y 'v -. >•-:.- • 
p.;: 7 

y • • T •'•. 

; "vy . . ;;. • 

. i: • > • .1.. / .2 :^v-t 

NON-RESPONSIVE 



/ WELL LOG .llNNETONKA.VILwAGE WELL^T 
Ei^ciiveer - C*nTr»tT*r" Keys wt»/C*. 

DRIff 

Pi.fkTTVIH* 

^h9le, : 

O* 

I/a' 

156' 

. 

o 
I 

Offht 

o' Top 

85*87 5T»TIC V/AT»r kwo I 

IN' 6otTo»v» of 2«<'Co**n^ 

STPETEK 
f»ndr»*.il (g»fT) 

SKolc 
gH<i' 

ST. pfren 
S^n^rock (SofO 

30V' 

SHAKO PEE 

CrORDAM 
S»ndtrock 

?92' 

/ « • 

% * 
A ^ 

' V - ' 
X 
' ' ' > 

• * ' • . 

' ^ . 
• ' . . 

. •. ' 

I • 

» « • . « 
• 0 

-v' 

^ ' 
» /# ».• 

' * « 

• • 
• . • • • 

is?' h*U 

gS^* "ftf, »f IZ" Unt-r 

2^5' TVf ifLmor* 

315' Q«tt««n of 2o" pipe* 

Sijl' OolTom of It" 6"»or 

397' 6o1T«m of ig'tmor 

SLootoJl 4 



Tack No. 
o o 

Well No.. 

Date Started 
Date Complei^^ 
Location 

7^ y ^ 

5Bi2>92§LTown 
Machine No... 

I ^Owner-^I».er4.c§.n_Hardware 
3033 Excelsior Blvd. T«».I n-mK «r w.ii 520* 

DIAMETER OF HOLE 

Top of Pipe briw — 
Bottom of Pipe below Surface 
No. of Ft of I^pe in the Hole 
No-efFtofHoleDn-Ued.... 

16" 

.. 
102«9" 
85'S' 

TEST 

. Depth of the Hole. 
Depth to Water at Rest. 

1 
52vT 
"60 • 

Depth to Water Pumping. 
•' ^/t^Depth of Pump Pipe........ 

Gallon* p .V. I per minute. 
Will well eupply more?._ 
Wa* Strainer hi Hole?.-
Was water clear?........ 
Waa well pumping aand?.:. 
Hour* Pumping . 

'66 

700 
^es 

ifis 

ou 

STRAINER 

12-

Total Depth of Well.. 

10' 

92 • 
"204*" 
112 • 

,1.6J 
284* 
266* 

£JS. 
'«r 

x5'-( ywC-

FORMATION 
Sand Qp««ju- SA^JD 
Sand & Gravel0^i3»^-«VS', 
Sand (v;et)Qra>-SAWO ^ 
Blue C3ayofTU6• 
Water Sand o .••ovj-« 
Sand .& Gravel * Broken . 

V? tjrcu- xa-Jo, xiae' 
SandcD^vA)-
Sand & Graval®^'^ -47 

.-—Gravel - S eft Sandrock 
-i/iii i. ̂ -Yellow Shale & Sandrock 

Sandrock & Shale o»TP-yioS{ 
flmWm . 

] 

Mow S«tface^.:..j; 

» 

.1 L 

16 
15 
14 
6 

43 

tr 
13 

Depth 
O-IS 
8-33 

^3-47 
^»--53 
6^.-96 

20 
15 
50-

^115 
128 
17b 

'195 

120 
L29 

ai - an -
.abv., B- s-i ?r 
"AftC&DO •. 

..o{- -
... . . * :*' I'W 

AU measurcmenu ukan (rom • Drilling 
I 

Drilling Platform 18* .above boiler room floor. 

. —X 

•J % --pLorrf 

... 
, x^l T/OPO^ 

IC-HA 
. LOCATED BY 

Address Verification 
Name on,Mailbox• • 

3-D LotBiock 
A-D Plat Book 
\' O Info. From Owner 

•? •.S/.'l'?- Neignbor 
y-O^Other^ 

•t Lociite Si •D. Con' State Why 

•• 2J O 
-TT/S-' 
.391 
520 

^630359 
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Contingent Actions for Contaminated Water 

It is possible that groundwater contaminated with coal tar materials will be 
encountered during the sample retrieval operations. Groundwater generated 
during sample retrieval operations will be classified as contaminated if the 
water exhibits a discernible oil sheen or oil phase. Contaminated water will 
be pumped to the sanitary sewer if it contains less than ten percent organic 
material. Estimates of flow rate, disposal volume and water quality will be 
established and the Metropolitan Waste Control Commission (MWCC) will be 
informed before the discharge to the sanitary sewer if the estimated flow 
exceeds 150 gallons per workday from any individual site. Contaminated liquids 
containing more than ten percent organic material or failing to receive MWCC 
approval for discharge wil 1 be disposed of in accordance with all applicable 
local, state and federal rules and regulations and Part T of the Consent 
Decree. Uncontaminated water will be disposed of in the storm sewer or by 
other means acceptable to the City of St. Louis Park. 

The City will be responsible for keeping the Environmental Protection Agency, 
Minnesota Pollution Control Agency and Reilly Tar & Chemical Corporation 
informed of all significant actions involving the generation of contaminated 
groundwater. All actions, decisions and communications by the City, 
Environmental Protection Agency, Minnesota Pollution Control Agency, and Reilly 
in dealing with contaminated soils will be in accordance with and subject to 
the provisions of Parts I, J, and 0 of the Consent Decree in the Reilly 
settlement. 
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3. PROJECT DESCRIPTION 

3.1 Background 

Groundwater in the city of St. Louis Park, Minnesota has been contaminated by 
activities at a coal-tar distillation and wood preserving plant operated from 
1917 to 1972. Numerous previous studies have identified polynuclear aromatic 
hydrocarbons (PAH) present in various aquifers beneath St. Louis Park and 
adjacent communities. 

The United States Environmental Protection Agency (EPA), the Minnesota 
Pollution Control Authority (MPCA), the Minnesota Department of Health (MDH), 
the City of St. Louis park (SLP), and Reilly Tar & Chemical Corporation 
(Reilly) have agreed to acceptable water quality criteria for PAH. These 
criteria, as incorporated into the Consent Decree - Remedial Action Plan (RAP), 
include the following concentration levels: 

Advisory Drinking Water 
Level Criteria 

0 Sum of benzo(a) 
pyrene and dibenz(a,h) 
anthracene 3.0 ng/1* 5.6 ng/1 

0 Carcinogenic PAH 15 ng/1 28 ng/1 

o Other PAH 175 ng/1 280 ng/1 

*or the lowest concentration that can be quantified, 
whichever is greater 

In conjunction with the implementation of remedial measures to limit the spread 
of contaminants, a granular activated carbon (GAC) treatment system has been 
installed to treat water from St. Louis Park (SLP) wells 10 and 15. Further 
provisions of the Remedial Action Plan (RAP) call for long-term monitoring of 
the influent and effluent of the GAC treatment plant and the major aquifers 
underlying the region. The general objective of the monitoring program is to 
identify the distribution of PAH and/or phenolics in the ground water. The 
analytical data will be used to evaluate contamination by comparing the levels 
of PAH and/or phenolics found in the various samples with historical water 
quality data and with water quality criteria established in the Consent Decree-
RAP. The specific objectives of the sampling and analysis program, and 
therefore, the intended end use of the data vary slightly for the different 
aquifers (Mt. Simon-Hinckley, Ironton-Galesvil 1 e. Prairie du Chien-Jordan, St. 
Peter, and Drift- Platteville) being monitored in accordance with the Consent 
Decree-RAP. 
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3.2 Objectives and Intended Data Usage 

The GAG plant monitoring is being done to assess and continuously evaluate the 
performance of the treatment system. Analytical results for influent and 
effluent samples will be compared to the drinking water criteria for PAH as 
established in the Consent Oecree-RAP. Based on these comparisons, decisions 
will be made on: 1) possible modifications to the treatment system (e.g., 
adding another carbon columh), 2) system operations (e.g., when the carbon 
should be replaced), and 3) cessation of the treatment system, if desired, when 
sufficiently low concentrations of PAH in influent samples are demonstrated. 

The objective of sampling the four existing Mt. Simon-Hinckley Aquifer 
municipal drinking water wells, and sampling any new Mt. Simon-Hi nckl ey Aquifer 
municipal drinking water wells installed within one mile of well U23, and 
analyzing for PAH is to assure the continued protection of these wells from PAH 
resulting from activities of Reilly at the site. The analytical data will be 
used to make comparisons between the levels of PAH found in the Mt. Simon-
Hinckley Aquifer, and the drinking water criteria established in the Consent 
Decree-RAP. 

The objective of sampling and analyzing the Ironton-Galesvil 1 e Aquifer source 
control well (WIGS) is to assess the levels of PAH in the discharge from WI05 
when it is pumping a monthly average of 25 gallons per minute. The data will 
be used to compare the concentration of total PAH in the samples to a cessation 
criterion of 10 micrograms per liter of total PAH established in the Consent 
Decree-RAP. Also, if any new Ironton-Galesvil le Aquifer drinking water wells 
are installed within one mile of well U23, then those wells will be sampled and 
analyzed for PAH to meet the objective of assuring protection of the well from 
PAH resulting from the activities of Reilly at the site. The analytical data 
would be used to compare the levels of PAH found in potential Ironton-
Galesvil le Aquifer drinking water wells to the drinking water criteria 
established in the Consent Decree-RAP. 

The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells, 
including municipal drinking water wel 1s, private or industrial wells, and 
monitoring wells are to: 1) monitor the distribution of PAH in the aquifer, 
thus evaluating the source and gradient control system, and 2) assure the 
continued protection of drinking-water wells from PAH resulting from the 
activities of Reilly at the site. The analytical data will be used to compare 
the levels of PAH in the Prairie du Chien-Jordan Aquifer to historical PAH data 
and to various criteria established in the Consent Decree-RAP (e.g., drinking 
water criteria for drinking water wells, and a cessation criterion of 10 
micrograms per liter of total PAH for source control well W23). Analytical 
data for samples of the discharge from gradient control well SLP4 will be 
compared to discharge limitations in an NPDES permit which will be applied for 
at the conclusion of a Feasibility Study to determine the appropriate 
disposition of SLP4 discharge. Water level data will be used to evaluate 
ground-water flow patterns in the Prairie du Chien-Jordan Aquifer. 
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The objective of monitoring St. Peter Aquifer wells is to determine the nature 
and extent of PAH in the St. Peter Aquifer resulting from the activities of 
Reilly at the site. The analytical data will be used to compare the levels of 
PAH in the St. Peter Aquifer to historical PAH data and to the drinking water 
criteria established in the Consent Decree-RAP. Water level data will be used 
to evaluate ground-water flow patterns in the St. Peter Aquifer. 

The objectives of monitoring the Drift-Plattevil le Aquifer wells are to: 
(1) monitor the distribution of PAH and phenolics in the aquifer, thus 
evaluating the source and gradient control systems, and (2) to further define 
the nature and extent of PAH and phenolics in the Northern Area of the Drift-
Plattevil le Aquifer resulting from the activities of Reilly at the site. The 
analytical data will be used to compare levels of PAH and phenol ics in the 
Drift-Plattevil le Aquifer with historical water quality data for the aquifer 
and with various criteria established in the Consent Decree-RAP for PAH and 
phenolics. Water level data will be used to evaluate ground-water flow 
patterns in the Drift-Plattevil le Aquifer. 

The Site Management Plan outlines the scope of work to be performed in order to 
monitor the ground water in the St. Louis Park, MN area in accordance with the 
Consent Decree-RAP related to the Reilly Tar & Chemical Corp. N.P.L. site. 
Included in this plan arfe: (1) the identity of wells to be monitored, (2) the 
schedule for ground-water monitoring, and (3) a description of the procedures 
that will be used for sample collection, water level measurement, sample 
handling, sample analysis, and reporting. 

The time period covered by the Initial Sampling Plan is from the date of its 
acceptance and approval by the agencies, to December 31, 1988. The first 
subsequent Sampling Plan (RAP Section 3.3) will be submitted by October 31, 
1988, covering the 1989 calendar year. 

This Plan incorporates the requirements of RAP Sections 3.2, 3.3, 4.3, 5.1, 
6.1.4, 7.3, 8.1.3, 9.1.3, 9.2.3, 9.3.3, and 9.6. Some of the sampling required 
under RAP Section 4.3 (Monitoring the GAG System) has already taken place prior 
to the Effective Date. Therefore, only the monitoring that will take place 
from the approval date of this Initial Sampling Plan through December 31, 1988 
is included in this Plan. Section 9.3.3 of the RAP enables the EPA Regional 
Administrator, the Director of the MPCA or the Commissioner of Public Health to 
request expanded analyses (including volatiles, acids, base/neutrals, metals, 
ammonia, chloride, sodium and sulfate). Should these analyses be required, an 
addendum will be written to the QAPP which will encompass all methodological 
references. \ 



QUALITY ASSURANCE PROJECT PLAN Page: 7 of 68 
Date: Jan. 1988 
Number: RAP 3.2. 
Revision: 3 

4. PROJECT ORGANIZATION AND RESPONSIBILITIES 

This project is being conducted in accordance with the Consent Decree Remedial 
Action Plan for the Reilly Tar & Chemical Corporation N.P.L site in St. Louis 
Park, Minnesota. The parties to the Consent Decree include Reilly, the City of 
St. Louis Park, U.S. EPA, MPCA, and MDH. The project organization shown in 
Figure 4-1 indicates the involvement of the parties to the Consent Decree, as 
appropriate. The City shall be assisted by two consultants in the retrieval 
and laboratory analysis of water samples. 

Environmental Research Technology, Inc. (ERT) will be responsible for the 
coordination of all field sample retrieval and Rocky Mountain Analytical 
Laboratory (RMAL) with analytical facilities in Arvada, Colorado, shall be 
responsible for the coordination and completion of all laboratory analyses. 
Responsibilities of the key positions in the organization of RMAL are described 
below: 

0 Laboratory Project Manager: The Laboratory Project Manager's 
responsibilities include coordination of activities, project 
communication, and general overview of the program progress. 

0 Laboratory Director: The Laboratory Director is responsible for 
scheduling personnel and resources to meet project commitments. 

0 Operations Manager: The Operations Manager is responsible for 
oversight of preparation and analysis of PAH samples to ensure that 
project objectives, requirements and QA/QC criteria are met. 

0 Laboratory Supervisor: Laboratory Supervisor shal1 be responsible 
for daily supervision of technicians and analysts for PAH and total 
phenolics analyses. 

0 Preparation Supervisor: The Preparation Supervisor is responsible 
for oversight of sample extraction and preparation for analysis. 

0 Analyst: The Analyst is responsible for the analysis of water 
samples for the requested parameters utilizing the methods prescribed 
by this Plan. 

0 Technician: The Technician is responsible for sample extraction. 
This requires practical experience and knowledge in the techniques of 
liquid - liquid solvent extraction, Kuderna - Danish evaporation, and 
the quantitative preparation of sample extracts for analysis. 
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Quality Assurance Director: The Quality Assurance Director is 
responsible for overall quality control oversight. The Quality 
Assurance Director supervises an independent QA/QC department and 
reports directly to the Division Director and Corporate Vice 
President for Quality Assurance. 

Sampling Team: The Sampling Team shall consist of employees of the 
City of St. Louis Park and ERT. The team shall be responsible for 
sample collection; conducting field measurements (i.e. water level); 
and maintaining proper decontamination procedures stated in the 
Quality Assurance Project Plan. 

Data Assessment: The evaluation of data, as it is compiled and 
organized in accordance with the requirements of the Quality 
Assurance Project Plan, is the responsibility of the Operations 
Manager. Additional review, evaluation, and assessment of the data 
is performed by the Laboratory Manager, thereby providing additional 
assurance that the requirements of the Quality Assurance Project Plan 
are met. 

The EPA Contract and Program Management Section (CPMS), Region V, 
shall be responsible for the review of up to 10 percent of the 
reports and data packages generated in accordance with Section 10.3. 
of this Quality Assurance Project Plan. 
Performance and System Audits: The Contract Project Management Section 
(CPMS) of Region V, Central Regional Laboratory (CRL) is responsible 
for both Performance and System audits of the laboratory selected for 
this project. 
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Figure 4-1 Project Organizational Chart 
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5. QUALITY ASSURANCE OBJECTIVES 

The principal objectives of this Plan pertain to the collection of data that 
are sufficient to monitor the effectiveness of the GAC treatment system and to 
detect changes in groundwater quality. Therefore, the quality of the data 
gathered in this project can be defined in terms of the following elements: 

0 Completeness - a sufficient number of successful (valid) 
measurements to characterize the concentrations of PAH in the 
influent and effluent of the treatment system and in the aquifers 
of interest over a period of time. 

0 Representativeness - the extent to which reported analytical 
results truly depict the PAH concentrations in the sampled 
environment. Representativeness is optimized through proper 
selection of sampling sites, times and procedures, through proper 
sample preservation, and through prompt extraction and analysis. 

0 Accuracy and Precision - Accurate and precise data will be achieved 
through the use of sampling and analytical procedures that 
minimize biases, through the use of standard procedures, through 
the meticulous calibration of analytical equipment and by 
implementing corrective action whenever measured accuracy and 
precision exceed pre-established limits. Accuracy and precision will 
be measured by the analysis of method spikes and duplicate samples. 

0 Sensitivity - determination of instrument sensitivity is accomplished 
by calibration using multiple concentrations of the analytes of 
interest. Once instrument sensitivity is demonstrated, analysis of 
replicate spiked samples of deionized reagent water at a 
concentration of 1-5 times the instrument sensitivity, is used 
to determine method sensitivity (i.e. method detection limit) 

0 Comparability - the extent to which comparisons among separate 
measurements will yield valid conclusions. Comparability among 
measurements in the SLP monitoring program will be achieved through 
the use of rigorous standard sampling and analytical procedures. 

0 Traceability - the extent to which results can be substantiated by 
hard-copy documentation. Traceability documentation exists in two 
forms: that which links final numerical results to authoritative 
measurement standards, and that which explicitly describes the 
history of each sample from collection to analysis. 

The fundamental mechanisms that will be employed to achieve these quality goals 
can be categorized as prevention, assessment and correction, as follows: 
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1) Prevention of defects in the quality through planning and design, 
documented instructions and procedures, and careful selection and 
training of skilled, qualified personnel; 

2) Quality assessment through a program of regular audits and 
inspections to supplement continual informal review; 

3) Permanent correction of conditions adverse to quality through a 
closed-loop corrective action system. 

The St. Louis Park sampling program Quality Assurance Project Plan has been 
prepared in direct response to these goals. This Plan describes the quality 
assurance program to be implemented and the quality control procedures to be 
followed by RMAL during the course of laboratory analyses in support of the 
various site investigation studies for the St. Louis Park (SLP) site. The QA 
objectives will include field blanks, method blanks, field duplicates, 
surrogate spikes, and matrix spikes. Precision, accuracy and completeness 
criteria are established for each parameter of interest. The specific criteria 
for each analysis and parameter are set forth in detail in the following 
sections: 

Sections 
Objective Frequency Discussing Criteria 

Field Duplicates 10% 6.8, 11.1.5 
Field Blanks 10% 6.5.2 
Method Blanks 5% 11.1.2 
Surrogate Spikes 100% of GC/MS 11.1.3, 15 

analyses 
Matrix Spikes 5% 11.1.4, 15 
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6. SAMPLING PROCEDURES 

Samples will be collected by ERT and SIP personnel. The overall sampling 
program is summarized in Tables 6-1 and 6-2, and Figures 6-1 through 6-5. This 
section discusses general QAPP provisions relevant to sample collection, 
container!zation, packaging and shipping activities. 

6.1 Training 

All ERT and SLP personnel working on the project will be properly trained, 
qualified individuals. Prior to commencement of work, personnel will be given 
instruction specific to this project, covering the following areas: 

0 Organization and lines of communication and authority 
0 Overview of the Site Management Plan and QA Project Plan, 
0 Documentation requirements, 
0 Decontamination requirements, 
0 Health and Safety considerations. 

Training of field personnel will be provided by the Field Coordinator or his/­
her qualified designee. 

The analysts performing chemical analyses of samples will be trained in and 
will have exhibited proficiency in the analytical methods to be employed. 

6.2 Document Control 

Document Control for the Initial Sampling Plan serves a two-fold purpose. It 
is a formal system of activities that ensures that: 

1) All participants in the project are promptly informed of revisions 
of the Quality Assurance Project Plan; and 

2) All documents generated during the course of the program are 
accounted for during, and at the end of the project. 

This QA Project Plan and all Standard Operating Procedure documents have the 
following information on each page: 

0 Document Number 
0 Page Number 
0 Total number of pages in document 
0 Revision number 
0 Revision date 
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TABLE 6-1 
INITIAL SAMPLING PLAN PLANT 

MONITORING SCHEDULE^®' 

RAP 
Section 

Sampling 
Points 

Start of 
Monitoring 

Sampling 
Frequency 

4.3.1(C) Treated 
water(TRTD) 

Date of plan 
approval 

Monthly 

4.3.3(C) Feed 
water(FEED) 

Date of plan 
approval 

Quarterly 

4.3.4 Treated 
water 

Date of plan 
approval 

Annual ly 

4.3.4 Treated or 
Feed water 

Date of plan 
approval 

Annual ly 

Analyses^^^ 

PAH(ppt)^'^^ 

PAH(ppt) 

Extended PAH(ppt) 

Acid fraction 
compounds in 
EPA Test 
Method 625. 

(a) This schedule does not include certain contingencies (eg. exceedance 
monitoring) and, therefore, represents the minimum program that is likely 
to occur between the date this Plan is approved and December 31, 1988. 
Sections 4 and 12 of the RAP outline the additional sampling that will be 
conducted if PAH criteria are exceeded. The first samples will be 
collected during the period indicated by the monitoring frequency 
following the date of the start of monitoring. The location of the GAC 
plant is shown in Figure 6-1. 

(b) List of parameters and methods for analysis of PAH, extended PAH, and acid 
fraction compounds in EPA Test Method 625 are provided in the QAPP. Field 
blanks will be collected and analyzed at a frequency of one per day or one 
per 10 samples, whichever is more frequent. Treated water will be 
duplicated at a rate of lOOX. For the feed water duplicate samples will 
be collected and analyzed at a frequency of one per 10 samples. 

(c) ppt = parts per trillion. This signifies analysis using selected ion 
monitoring gas chromatography mass spectrometry. 



RAP Source of 
Section Water 

-5.1 

5.3.2 

6.1.4 

6.2.1. 

Mt. S1mon-
Hinckley 
Aquifer 

Ironton-
Galesvllle 
Aquifer 

7.3(A) Prairie 
du Chlen-
Jordan 

7.3(B) Aquifer 

7.3(C) 

7.3(0)('"^ 

7.3(E)<'") 

7.3(F) 

TABLE 6-2 
PLING PLAN 

MONITORING SCHEDULE^ 
INITIAL SAMPLING PLAN GROUNDWATER 

.E(a) 

SamplIng 
Points 

SLP11.SLP12, 
SLP13, SLP17 

New municipal 
wel 1s within 
one mile of 
wel 1 W23 

New municipal 
wells within 
one mile of 
well W23 

SLP4 

W23 

Start of 
Monitoring 

Within six 
months of 
Effective 
datelS) 

At the time 
of Instql latlon 

Start of 
pumping 

At the time 
of Installation 

Start of 
pumping 

Start of 
pumping , 

SLP6, SLP7 
or SLP9, W48 

AHM or MGc(i), 
E2. E13, H3, 
SLPIO or SLP15. ... 
SLP14, SLP16. W402tj' 
W403, W119 

Date of plan 
approval 

Date of plan 
approval 

SLP5, H6, E3, 
E15, MTK6. 
W29, W40,, . 
W70. W40nJ' 

W112, W32, 
SLP8, SLPIO, 
E4, E7 

Date of plan 
approval 

Date of plan 
approval 

SamplIng 
Frequency 

Annual ly . 

Annual ly 

quarterly 

Annual ly 

Quarterly 

Quarterly 

Quarterly 

Semi-annual ly 

Annual 1 y 

Quarterly 

Analyses 
Dupl Icate 

Samples 

PAH(PPT)(=) SLPll. SLP12, 
SLP 13. SLP 17 

PAH(ppt) 

PAH(ppb)('l) 

PAH(ppt) 

PAH(ppt)(h) SLP4 
total phenols 

PAH(ppb) 

PAH(ppt) 

PAH(ppt) 

W23 

SLP6, SLP7 
or SLP9 

PAH(ppt) SLP5, H6. 
E3, E15 
MTK6 

No chemical 
analyses^'^' 

-1 -< 
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(0 C OD 01 
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3 
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TABLE 6-2 (Continued) 

RAP Source of jdmpliny 
Section Mater Points 

8.1.3 St. Peter 
Aqui fer 

9.1.3 
and 

9.2.3 

9.3.3 

9.3.3 

9.6 

Drift-
Platteville 
Aquifer 

Start of 
Mon i_tq r i ng 

Within 30 
days of 

instal1ing 
new we11 s 

Within 6 
months of 
above 

Start of 
pumping 

Within 30 
days of wel1 
instal1ations 

Within 6 months 
of above 

Concurrent^'') 
with 9.3.3 

sampiing 

Samp)ing 
Frequency 

Once 

Analyses 
Ouplicate 
Samples 

PAH(ppt) SLP3. 
WC 

Quarterly 

Once 

Once 

Concurrent^'') 
with 9.3.3 

samp!ing 

PAH(ppb) 
and 
total phenols 

(a) 

SLP3, M14, 
M24, W33, 

M122. W129 
W133. PUS, 
plus 5 new 
wel Is (A.B.C.D.E) 

SLP3 plus Within 6 Once PAH(ppt) SLP3 
six of the 
wel 1 s,l isted 
above^"' 

Source and 
gradient 
control wells 
(3 wells) 

W131. W136, 
plus 6 new 
wel 1 s 

W131, W136. 
plus 6 new 
wells 

Drift: M2, 
W6, WIO, Wll 
M12, WHS, 
W117. W128, WIO 
W135, W136. 
P109, P112' 
Platteville: 
Ul. W18, W19. 
W20. W27. WlOl, 
W120, W121, W124. 
W130. M131.W143, 
plus 6 new wells 

This schedule does not include certain contingencies (eg. exceedance monitoring) and, therefore, represents the 
minimum program that is likely to occur between the date this Plan is approved and December 31, 1988. Section 
12 of the RAP outlines the additional sampling that will be conducted if the drinking water criteria are 
exceeded in samples from water supply wells. The first samples will be collected during the period indicated by 
the monitoring frequency following the date of the start of monitoring. Field blanks will be collected at a 
frequency of one per day or one per 10 samples whichever is more frequent. Duplicate samples will be collected 
as noted, or at least one for every 10 samples. 

PAH (ppb) 
and total 
phenols 

PAH (ppb) 
and total 

phenol s 

PAH(ppb) 
and 
total phenols 

New Drift Hell 
H. 35th St. 

New Drift Well 
W. 35th St. 

New Drift Hell 
W. 35th St. 

I 
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TABLE 6-2 (Continued) 

(b) Lists of parameters and descriptions of the methods for analysis of PAH, phenolIcs, and expanded analyses are 
provided In the QAPP. Water levels will be measured each time samples are collected for analysis, except for 
those wells which prove to be Inaccessible for such measurements. 

(c) ppt = parts per trillion. This signifies analysis using selected Ion monitoring gas chromatography mass 
spectrometry. 

(d) ppb » parts per billion. This signifies analysis by EPA Method 625. If analytical results for Individual wells 
are below 20 micrograms per liter (20 ppb) using this method, then the part per trillion method will be 
used on subsequent monitoring rounds. 

(e) Water levels In W38 will be measured each time W105 Is sampled. 

(f) Water levels only (no monitoring) will be measured at these wells, except for those wells which prove to be 
Inaccessible for such measurements. 

(g) Or within 30 days of the approval date of the Plan, whichever Is later. 

(h) SLP4 analytical program will be determined by the results of the Feasibility Study. 

(1) AHM = American Hardware Mutual, HGC = Minlkahda Golf Course. 

(j) Wells W401, W402, and W403 may or may not be available for sampling at the same time as the other wells on these 
lists. They will be sampled In conjunction with the monitoring performed In accordance with the schedule shown, 
once they are available for sampling. 

(k) If any of the wells listed here become damaged, destroyed, or otherwise unsuitable for sampling, alternate wells 
will be selected by the Project Leaders for monitoring. 

(1) Sampling points are located on the maps shown In Figures 6-1 through 6-5. Letter prefixes to well codes are 
defined as follows (W23, W48, W105, source control and gradient control wells will be sampled at discharge 
head): 

W - 4-Inch monitoring well (at top of casing) 
P - monitoring piezometer (at top of casing) 
SLP - St. Louis Park supply well (at discharge head) 
E - Edina supply well (at discharge head) 
H - Hopkins supply well (at discharge head) 
MTK - Hinnetonka supply well (at discharge head) 

(m) Water level measurements will be made quarterly at these wells, except 
Inaccessible for such measurements. 

for those wells which prove to be 

€ 
5; (/) 

1 

(n) The six St. Peter Aquifer monitoring wells that will be monitored according to RAP Section 8.1.3 will be 
elected by the Project Leaders based on the results of the first monitoring round. 
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Figure 6-1 Location of Mt. Simon-Hinkley Monitoring Wells and St. Louis 
Park GAG Water-Treatment Plant 
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Figure 6-2 Location of Praire du Chien-Jordan Aquifer Wells 
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Figure 6-3 Location of Source and Gradient Control Wells 
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EXPLANATION 

• EXISTING DRIFT WELLS 

• EXISTING PLATTEVILLE WELLS 

^ PROPOSED DRIFT AND PLATTEVILLE WELLS 

0 SCO lOOO 2000 
FEET 

I 1 

Figure 6-4 Location of Drift-Platteville Monitoring Wells 
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Reference: M3S, Miscellanecxis Map Series, 

EXPLANATION 

AW 33 LOCATION AND PROJECT WELL NUMBER 

© 

OBSERVATION WEU COMPLETED IN ST. PETER AQUIFER 

OBSERVATION WELL COMPLETED IN BASAL ST. PETER CONFINING BED 

NEW ST. PETER MONITORING WELLS 

@ WELL IN WHICH WATER LEVELS WERE MONITORED WITH A DIGITAL 
RECORDER DURING PART OF 1978-81 

BEDROCK VALLEY/CONTACT WHERE UNCONSOLIDATED DRIFT 
DEPOSITS OVERUE ST. PETER SANDSTONE 

Figure 6-5 Proposed and Existing 
St. Peter Aquifer Well Locations and Bedrock Valley 
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When any of these documents are revised, the affected pages are reissued to all 
personnel listed as document holders with updated revision numbers and dates. 
Issuance of revisions is accompanied by explicit instructions as to which 
documents or portions of documents have become obsolete. 

Control of, and accounting for documents generated during the course of the 
project is achieved by assigning the responsibility for document issuance and 
archiving. Table 6-3 lists the key documentation media for the project and 
corresponding responsible parties for issuance, execution and archiving. 

6.3 Sample Control Procedures and Chain of Custody 

In addition to proper sample collection, preservation, storage and handling, 
appropriate sample identification procedures and chain of custody are necessary 
to help insure the validity of the data. 

6.3.1 Sample Identification 

Sample labels shall be completed for each sample, using waterproof ink, unless 
prohibited by weather conditions. For example, a logbook notation would 
explain that a pencil was used to fill out the sample tag because a ballpoint 
pen would not function in freezing weather. The information recorded on the 
sample label includes: 

Sample Number - Unique coded sample identification number as described 
below. 

Time - A four-digit number indicating the military time of collection. 

Sampler - Signature of person collecting the sample. 

Remarks - Any pertinent observations or further sample description. 
The sample number includes three parts (source code, sampling point 
code, and date code) in the following sequence: 

XXX-YYYYY-ZZZZZZ 
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TABLE 6-3 
DOCUMENT CONTROL 

Item 

Field Notebooks 

Issued By 

Field 
Coordinator 

Issued To 

Samp1ing Team 

Archived By 

Field 
Coordinator 

Field Equipment 
Calibration Forms 

Field 
Coordinator 

Sampling Team Field 
Coordinator 

Sample Logs Field 
Coordinator 

Sampling Team Field 
Coordinator 

Chain-of-Custody Forms Lab Sample 
Custodian 

Field Coordinator Lab Sample 
Custodian 

Sample Labels Field 
Coordinator 

Sampling Team Lab Sample 
Custodian 
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XXX = Source Code 
GAG Plant = GAG 
Mt. Simon-Hinckley Aquifer = MSH 
Ironton-Galesvil le Aquifer = IGV 
Prairie du Ghien Jordan Aquifer = PGJ 
St. Peter Aquifer = STP 
Dri ft-Plattevi11e Aqui fer = DPV 

YYYYY = Sampling Point Code 
Well identification as abbreviated in Tables 6-1 and 6-2 

ZZZZ = Date Code 
Month, day, year 

Those samples which will be taken in accordance with this Plan for quality 
control purposes will be identified by appending to the sampling point codes 
the fol lowing: 

Field blank = FB 
Field dupl icate = D 
Matrix spike = MS 
Matrix spike duplicate = MSD 

As an example, a field blank sample taken for the Mt. Simon-Hinckl ey Aquifer, 
sampling point SLPll on 1 January 1988 would be identified as follows: 

MSH-SLPllFB-010188 

During the sampling event, one sample will be taken per sampling point unless 
it is duplicated. Duplicate samples will be collected as specified in Tables 
6-1 and 6-2. Those samples collected for matrix spike analysis will be 
selected at the time of sampling and labelled in the field. 

Ater collection, identification, and preservation, the sample will be 
maintained under chain-of-custody procedures discussed below. 

6.3.2 Ghain-of-Gustody Procedures 

To maintain and document sample possession, chain-of-custody procedures will be 
followed. A sample is under custody if: 

0 It is in someone's possession, or 
0 It is in someone's view, after being in their possession, or 
0 It was in someone's possession and they locked it up to prevent 

tampering, or 
0 It is in a designated secure area. 
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Samples are accompanied by a Chain-of-Custody Record (Figure 6-6). When 
transferring the possession of samples, the individuals relinquishing and 
receiving will sign, date, and note the time on the record. This record 
documents sample custody transfer from the sampler, often through another 
person, to the analyst at the laboratory. 

Minimum information recorded on the chain-of-custody record in addition to the 
signatures and dates of all custodians will include: 

0 Sampling site indentification 

0 Sampling date and time 

0 Identification of sample collector 

0 Sample identification 

0 Sample description (type and quantity) 

0 Analyses to be performed. 

Samples will be packaged" properly for shipment and dispatched to the 
appropriate laboratory for analysis, with a separate custody record 
accompanying each shipment. Shipping containers will be sealed for shipment to 
the laboratory. The method of shipment, courier name(s) and other pertinent 
information are entered in the "Remarks" box. Then tear off the last copy of 
the form and place the original and remaining copies in the container. After 
the container is closed, place the custody seals on the container. 

Whenever samples are split with another laboratory, it is noted in the 
"Remarks" section. The note indicates with whom the samples are being split 
and is signed by both the sampler and recipient. If either party refuses a 
split sample, this will be noted and signed by both parties. The person 
relinquishing the samples to the facility or agency should request the 
signature of a representative of the appropriate party, acknowledging receipt 
of the samples. If a representative is unavailable or refuses to sign, this is 
noted in the "Remarks" space. When appropriate, as in the case where the 
representative is unavailable, the custody record should contain a statement 
that the samples were delivered to the designated location at the designated 
time. 
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6.3.3 Field Forms 

In addition to sample labels and chain-of-custody forms, a bound field notebook 
will be maintained by the sample team leader to provide a daily record of 
significant events. All entries will be signed and dated. All members of the 
of the sampling team will use this notebook. The notebook will be kept as a 
permanent record. 

6.4 Sampling Procedures - GAC Plant 

Chain-of-custody forms will be completed and all samples shipped to RMAL's 
laboratory by overnight delivery on the same day they are collected. 

Sampling points will be flushed for at least five minutes before collecting a 
sample. Each PAH sample will be collected in four one-liter amber glass 
bottles, which should be filled and capped in succession. PAH sample bottles 
will not be rinsed before being filled. The lids of all sample bottles will be 
taped using plastic adhesive tape after they are capped. 

The GAC treated water samples will have to be collected from two sample taps — 
one for each column (see Figure 6-7). This will be done by filling two one-
liter bottles from the first column sample tap and then two more bottles from 
the second (four from each for duplicate samples). No notations distinguishing 
the two taps will be made on the labels. All four PAH bottles will be 
extracted and the extracts composited for analysis. 

Field blank samples will be prepared by transferring contaminant-free deionized 
water provided by RMAL into sample bot,tles in a fashion as closely similar to 
actual sample collection as possible. Field blank sample bottles will be 
filled, capped and taped in succession with individual bottles open to the 
atmosphere for an equal time as for actual process samples. Field blanks will 
be prepared in the area in which GAC treated water samples are collected. 

Duplicate samples will be obtained by filling eight 1-liter bottles at the 
sampling point by the procedure described above, splitting these into two 
groups of four bottles, and assigning a different sample number to each of the 
resulting four-bottle samples. All samples will be packed, cooled to a 
temperature less than 4°C, and shipped on the day they are collected. 

The sampling team must recognize that great care is required to collect samples 
for part-per-tril 1 ion-level PAH analysis that are free from outside 
contamination. PAH compounds are present in cigarette smoke, engine exhaust 
and many petroleum derived oils, among other sources. There will be no smoking 
anywhere in the GAC treatment building on a day on which PAH samples are to be 
collected until the samples have been col 1 ected, sealed and packaged for ship­
ment. Similarly, no vehicles will enter the GAC treatment building and the 
large access door will stay closed on sampling days. Disposable gloves will be 
worn when collecting, handling and packaging samples. Sample bottles will 
remain in closed shipping coolers until they are needed, and will be packaged 
and sealed for shipment as soon as possible after sampling. 
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Figure 6-7 Sampling Locations 
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6.5 Ground-water Sampling and Water Level Measurements 

Ground water samples will be collected and water level measured in accordance 
with the procedures outlined in this Plan. The wells involved in the 
monitoring program include municipal and commercial wells, piezometers and 
groundwater monitoring wells (see Table 6-2). Sampling procedures to 
accommodate the dimensions and configuration of each type of well are described 
below. Further details on well dimensions, water level measurements and sample 
acquisition strategies are given in the Site Management Plan. 

The importance of proper sampling of wells cannot be over-emphasized. Even 
though the well being sampled may be correctly located and constructed, special 
precautions must be taken to ensure that the sample taken from that well is 
representative of the ground water at that location and that the sample is 
neither altered nor contaminated by the sampling and handling procedure. 
Sample collection will always proceed from the less contaminated sampl ing 
points to the monitoring wells containing progressively higher concentrations 
of PAH or phenolics. 

6.5.1 Decontamination 

The field decontamination procedure to be used on sampling equipment which 
comes into contact with groundwater samples is as follows: 

0 disassemble equipment, if applicable, 
0 high pressure, hot water steam clean, using potable water. 

The laboratory decontamination procedure to be used on sampling equipment which 
comes into contact with groundwater samples is as follows: 

0 disassemble equipment 
0 rinse with acetone 
0 scrub with hot soapy water 
0 rinse three times with hot deionized water 
0 set on aluminum foil, dull side up, air dry 
0 bake for one hour at 200° C 
0 wrap with aluminum foil, dull side in 

6.5.2 Field Blanks 

Field blank samples will be prepared by transferring contaminant-free deionized 
water, provided by RMAL, into sample bottles in a fashion as closely similar to 
actual sample collection as possible. This wil 1 involve collecting samples 
through any non-dedicated sample equipment that is decontaminated between 
samples. Field blank sample bottles will be filled, capped and taped in 
succession with individual bottles open to the atmosphere for an equal time as 
for actual process samples. Field blanks will be prepared in the area where 
samples are being collected at a rate of one per day or where more than ten 
samples are collected in a day at a rate of one field blank per ten samples. 
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6.5.3 Sample Containers (See Table 6-4) 

For PAH and Phenolics, 1 liter amber glass bottles will be used. Caps will be 
fitted with pre-cleaned Teflon liners. Four bottles are required for each PAH 
sample collected. One bottle is required for phenolics. 

Bottles will be prepared as follows: 

1. Wash bottles with hot detergent water. 

2. Rinse thoroughly with tap water followed by three or more 
rinses with organic-free water. 

3. Rinse with Burdick & Jackson quality redistilled acetone, 
followed by equivalent quality methylene chloride. 

4. Allow to air dry in a contaminant free area. 

5. Caps and liners must be washed and rinsed also. 

Bottles should be stored and shipped with the Teflon-lined caps 
securely fastened. 

6.5.4 Sample Collection - Monitoring Wells and Piezometers 

Because unanticipated or changed conditions may cause difficulty in the purging 
and sampling of the monitoring wells and piezometers, flexibility in the 
approach to sample retrieval is necessary. This Plan proposes that the 
sampling team be given latitude in the selection of purge/sample equipment and 
procedures necessary to complete the monitoring task. 

Table 6-2 specifies that Prairie du Chi en-Jordan Aquifer monitor well W70, St. 
Peter Aquifer monitor wells W24 and W33 and Drift-Plattevi 11 e Aquifer monitor 
well W117 be monitored. Each well is equipped with a dedicated submersible 
pump and it will Jse the responsibility of the sampling team to determine if the 
pump is operable. In the event the dedicated pump within any individual well 
is operable, well purging and sample retrieval tasks will be completed with the 
aid of the pump in conformance with parameter monitoring established herein. 
In the event the dedicated pump within any individual well is inoperable, the 
pump will be removed and purging/sampling procedures will be as established 
below. 

Monitoring wells and piezometers not equipped with dedicated submersible pumps 
will be purged using a nondedicated submersible pump, suction pump or bailer. 
During the purging of each well, temperature, pH and specific conductance of 
the purge water will be monitored using a Hydrolab water quality monitor (or 
equivalent). Readings will be taken once per well volume. Stabilization of 
these readings will indicate that purging is complete and sampling may 



TABLE 6-4 
SAMPLE CONTAINERS. PRESERVATION PROCEDURES. AND 

MAXIMUM HOLDING TIMES 

Water; 
PAH (PPT) 

PAH (PPB) 

Phenol ICS 

Containers Preservation I Maximum Holding Ttme^ 

Four l-11ter amber glass bottles. cool, to C; protect from 7 days (until extraction). 40 days after extraction 
Tef1on-1 Ined caps 1 ight 

T**' l-11ter amber glass bottles. cool, to 4° C; protect from 7 days (until extraction). 40 days after extraction 
Tef1on-1 tned caps 

One 1-1 Iter amber glass bottle, cool . to C 7 days (until extraction), 40 days after extraction 

SeTi Federal Register Guldel Ines/Vol .49. No.209/Fr1day. October 26. 19S4/p. 43260. 

^ Sample preservation will be performed immediately upon sample collection. 

' Samples will be analyzed as soon as possible after collection. The times listed are the maximum times that 
samples may be held before analysis and still be considered valid. 
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commence. Upon completion of well purging, samples will be collected from each 
well using a stainless steel or teflon bailer and a new length of nylon or 
polyester rope. All nondedicated purging and sampling equipment will be 
decontaminated before use and between sampling points as described in Section 
6.5.1. 

Samples will be collected by filling each of the appropriate sample containers 
in rapid succession, without prerinsing the containers with sample. The bottle 
will be held under the sample stream without allowing the mouth of the bottle 
to come in contact with the bailer and filled completely, and the cap securely 
tightened. Bottles will be checked for air and if air is visible, the cap 
removed and more sample added. All sample labels will be checked for 
completeness, sample custody forms completed and a description of the sampling 
event recorded in the field notebook. 

6.5.5 Sample Col 1 ection - Pumping Wei 1 s 

At active pumping wells the sampling team will first determine that the wells 
have actually been pumping during the period preceding sampling. This 
information may be derived from inspecting flow recorders or from interviewing 
knowledgeable persons regarding the wells (water department employees, well 
owners, etc.). The information will be documented in the field notes of the 
sampling team. 

Water level measurements will then be made, if practical. The normal operation 
of the well will not be interrupted for the purpose of measuring water levels. 
An electric tape will be used to measure water levels in pumping wells. 
Sampling will proceed by filling the required containers with water from the 
sampling tap as near to the well head as possible, and before any holding tanks 
or treatment is encountered. 

If it can not be determined that a well has been pumping at some time during 
the 24 hour period preceding sampling, or if it is known the well was not 
pumping, then the well shall be purged until field measurements of temperature, 
pH, and specific conductance have stabilized after at least three well volumes 
have been removed from the well. These measurements, water levels, and the 
amount of water pumped will be recorded in the field notes. 

6.6 Sample Preservation, Shipment and Storage 

The samples will be iced or refrigerated at 4^0 from the time of collection 
until extraction. PAH's are known to be light sensitive; therefore, samples 
will be stored in amber bottles and kept away from prolonged exposure to light. 
All samples will be extracted within seven days of collection, and analysis 
completed within forty days following extraction. 

Samples will be protected from br*eakage and shipped in coolers at a temperature 
of 4°C or less. An overnight carrier will be selected to insure delivery at 
the laboratory within 24-36 hours after collection. 
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Samples received at the laboratory will be checked for leakage and a notation 
made regarding sample temperature at time of receipt. All samples should be 
stored in an organic-free refrigerator at 4°C. Storage refrigerators will be 
kept locked to prevent unauthorized entry and to satisfy chain-of-custody 
requirements. 

6.7 Field Measurement Equipment 

All field measurement equipment will be controlled to ensure that 
measurements obtained are accurate and defensible. Table 6-5 summarizes the 
parameters to be monitored, the instruments to be used for each measurement, 
procedures including calibration and frequency, and quality control criteria 
(also refer to Appendix A, SOP 7320, Calibration and Operation of Hydrolab 
Water Quality Monitor). 

In addition, these measurement devices will be issued through a formal 
equipment tracking system and operated by trained personnel. 

6.8 Duplicate Samples 

Duplicate samples will be collected by alternately filling sample bottles from 
the source being sampled. For four liter sample collection one bottle will be 
filled for the sample, then one bottle for the duplicate, then a second bottle 
for the sample and then a second bottle for the duplicate, etc. Duplicates 
will be taken for each analysis type and each sample type, at a rate of one 
duplicate sample being collected for each ten samples, with a minimum of one 
duplicate for any sample batch. There are two sample types for this program: 
GAC Plant treated water and groundwater. For purposes of fulfilling the 10% 
duplicate requirement, all the sampling points shown on Table 6-2 are the same 
sample type. 



TABLE 6-5 
FIELD MEASUREMENT EQUIPMENT QUALITY CONTROL 

Device 

pH Meter 
(Hydrolab) 

Calibration 

Standardize In three or 
more standard buffer 
solutions 

Conductivity Meter Standardize using two 
(Hydro!ab) or more KCL solutions 

Routine Check 
Method Frequency 

Calibration check-analyze after every 
standard buffer solution sample 

Analyze duplicates 

Calibration check-analyze 
standard KCL solution 

Analyze duplicates 

after every 
sample 
1/10 Samples 

Control Limits 

+0.1 pH units 

+0.1 pH units 

+10Xfull scale 

1/lOSamples +10X ful 1 scale 
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7. SAMPLE CUSTODY 

The St. Louis Park Groundwater Study is a cooperative effort between the City 
and ERT, whose responsibilities include sample retrieval, and RMAL, whose 
responsibilities include sample analysis. Proper sample handling and analysis 
is essential to the success of the study, therefore a formal sample custody 
procedure has been developed to insure the integrity of all samples. Sections 
6.4 and 6.5 discuss field sampling aspects and Section 6.6 outlines 
procedures for sample preservation, shipment, and storage. This section covers 
quality related activities from receipt of samples at the RMAL analytical 
facilities through issuance of validated analytical data and the storage of 
data in the final evidence file. 

7.1 Security and Recordkeeping 

Samples entering the RMAL analytical facilities located in Arvada, Colorado, 
proceed through an orderly chain-of-custody sequence specifically designed to 
insure continuous integrity of both the sample and documentation. 

Appendix A contains Standard Operating Procedures (SOP's) which address the 
following aspects of facility security and sample custody 

0 Building Security - SOP No. LP-RMA-0001 

0 Sample Receipt and Chain of Custody - SOP No. LP-RMA-0005 

0 Project Assignment Record - LP-RMA-0004 

0 Sample Log-in Procedures - LP-RMA-0003 

7.2 Final Evidence File 

The final evidence (or data) files from RMAL will be maintained by the City for 
the period specified in the RAP. Evidence files will consist of all data 
necessary to completely reconstruct the analysis, and will consist of (at a 
minimum): raw data, continuing calibration checks, DFTPP tune, detection 
limits, chain of custody documentation, quality control data for blanks and 
matrix spikes and results forms. In addition, the analytical report, which 
contains a brief discussion of the method and a more detailed narrative of any 
analytical issues is included in the package. The City will maintain these 
files in a secure, limited access area under the custody of the Director of 
Public Works or the City Manager. RMAL maintains all GC/MS raw data files on 
tapes or other magnetic media for an indefinite period. This data will be 
available upon request. 
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8. CALIBRATION PROCEDURES 

8.1 Low-Level (ppt) Analysis of PAH and Heterocycles 

Properly calibrated instrumentation is required for accurate quantitation of 
PAH and heterocycles. To accomplish this, a number of specific procedures have 
been instituted in the laboratory. Prior to use of the method for low level 
analysis of PAH and Heterocycles, a five-point response factor calibration 
curve must be established showing the linear range of the analysis. For every 
12 hours of GC/MS analysis, the mass spectrometer response for each PAH or 
heterocycle relative to the internal standard is determined, using daily check 
standards at concentrations of 40 ng/mL. Daily response factors for each 
compound must be compared to the initial calibration curve. If the daily 
response factors are within +35 percent of the corresponding calibration curve 
value the analysis may proceed. If, for any analyte, the daily response factor 
is not within +35 percent of the corresponding calibration curve value, a five-
point calibration curve must be repeated for that compound prior to the 
analysis of samples. 

Chromatographic peak location criteria will be established using relative 
retention time. Relative retention times of daily check standards must be 
within the 95 percent confidence limits calculated from the calibration 
standards for each PAH or' heterocyclic compound. In addition, sample component 
relative retention times must be within +0.1 relative retention time units of 
the standard component relative retention time. Similar procedures will be 
followed for the extended analysis for carcinogenic PAH in the GAG Plant and 
non-criterion PAH analyses. 

8.2 Total Phenols 

Calibration for the analysis of total phenols (phenolics) will be accomplished 
through the selection of appropriate standards. A calibration curve will be 
established to which the working calibration curve will be verified daily. 
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9. ANALYTICAL PROCEDURES 

9.1 Low Level Analysis of PAH and Heterocycles 

A method has been developed for the analysis of selected target PAH and 
heterocycle compounds at the part per trillion level (ppt, ng/L) in water. The 
analysis is carried out by isolation of the target analytes by liquid-liquid 
extraction of the water sample with an organic solvent. Quantitation of the 
isolated target analytes is performed by gas chromatography mass spectrometry 
(6C/MS) in the selected ion monitoring mode (SIM). The compounds listed in 
Table 9-1 can be quantitatively determined using this analytical method. 

Four 1-liter volumes of sample are separated into two 2-liter samples and 
extracted with methylene chloride. Analysis of the combined and concentrated 
extract is performed by gas chromatography/mass spectrometry using the selected 
ion monitoring scanning mode under electron impact ionization conditions. 
Specific details of this methodology can be found in Appendix B, Determination 
of Low Level (Part Per Trillion) PAH and Heterocycles in Water. 

9.2 Extended Analyses for Carcinogenic PAH in 6AC Plant 

To satisfy the requirements of the RAP Section 4.3.4, RMAL will analyze one 
sample per year of the GAG treated water for the additional carcinogenic, 
compounds shown on Table 9-2 and search for additional compounds that may be 
present. RMAL will first analyze the sample according to the low level PAH 
analytical methodology. A calibration standard containing the compounds shown 
on Table 9-3 will be prepared and used to establish a five point calibration 
curve. All calibration procedures outlined in Appendix B, Determination of Low 
Level (Part per Trillion) PAH and Heterocycles in Water will be followed. 

The sample will be extracted, prepared and analyzed as outlined in the low 
level PAH analytical methodology, generating quantitative results for the 
compounds being regularly measured. A second injection will be made with a 
selective ion monitoring program using the quantitation masses shown in Table 
9-2. This will allow the extended analysis compounds to be quantitated at an 
approximately 2 ppt detection limit. 

Following the quantitative analyses of the regular and extended analysis 
compounds, the extract will be reduced to a 50 ul final volume. An aliquot 
will be analyzed using full-scan GC/MS (40-500 amu). Any peaks having a signal 
to noise ratio of 5 or larger will be identified, if possible, using the 
EPA/NIH mass spectral library. Compounds so identified will be quantitated 
using the nearest internal standard and a response factor of 1.0, to a 
detection limit of approximately 5 ppt. 
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9.3 Analyses for Phenolics 

Total phenolics analyses will be performed using EPA Method 420.2. The 
complete methodology is contained in Appendix B, Phenolics. Total Recoverable, 
Method 420.2 {colorimetric, automated 4-AAP with distillation). 

9.3.1 Extended Analysis for Phenolics in GAC Plant 

To satisfy the requirements of the RAP section 4.3.4, RMAL will 
analyze one sample per year of GAC treated water for the acid 
fraction compounds in EPA Test Method 625. The CLP protocol (Section 
IV, Exhibit D, SOW 7/87) will be used for this analysis. 

9.4 Expanded Analyses 

If expanded analyses are required in accordance with RAP Section 9.3.3, an 
addendum will be written to the QAPP to encompass these analyses. 

9.5 Non-Criteria PAH Analyses 

Non-criteria PAH samples will be analyzed, according to CLP Protocol, Exhibits 
D and E, Section IV, Exhibit D, SOW 7/87 (see Appendix B) with the following 
exceptions: 

1) The compounds analyzed list will be limited to those compounds 
listed in QAPP Table 9-1. 

2) Deuterated PAH will be used for surrogates and internal standards, 
as shown on Table 9-1. 

3) Matrix spikes will be analyzed as detailed in QAPP Section 11.1.4 
using the select list of matrix spike compounds as shown therein. 

4) Surrogate and matrix spike acceptance criteria will be those given 
in QAPP Section 15.1. 

As described in the method, a one-liter water sample will be extracted and 
analyzed, to give a reported detection limit of 10 parts per billion for each 
compound. 
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TABLE 9-1 
COMPOUNDS AND MS QUANTITATION MASS IONS 

Quantitation 
Conpound Mass Ion 

PoIynucTear Aromatic Hydrocarbons (PAH) 

Naphthalene 128 
Acenaphthylene 152 
Acenaphthene 154 
Fluorene 166 
Phenanthrene 178 
Anthracene 178 
Fluoranthene 202 
Pyrene 202 
Benzo(a)anthracene 228 
Chrysene 228 
Benzofluoranthenes 252 
Benzo(a)pyrene 252 
Indeno(1,2,3,cd)pyrene 276 
Dibenz(a,h)anthracene 278 
Benzo(g,h,1)perylene 276 

Confirmation Ion Internal 
(X Abundance) Standard Reference 

102 (7)* 
151 (17)* 
153 (93)* 
165 (90)* 
176 (19)* 
176 (19)* 
200 (17)* 
200 (18)* 
226 (22)* 
226 (26)* 
250 (22)* 
250 (26)* 
274 (21)* 
279 (20)* 
274 (25)* 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 

Internal Standards 

1) Acenaphthene-dlO 164 
2) Phenanthrene-dlO 188 
3) Benzo(a)pyrene-dl2 264 

Surrogates 

1) Naphthalene-d8 136 
2) Fluorene-dlO 176 
3) Chrysene-dl2 240 

*The % abundance for the confirmation ion is a typical value obtained during 
the method detection limit study. Although these ratios will vary, the 
relative intensities of confirmation ions must agree within plus or minus 20% 
between the calibration standard for any given day and the samples run on that 
day. 
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TABLE 9-1 (Continued) 
COMPOUNDS AND MS QUANTITATION MASS IONS 

CoBPOund 
Quantitation 

Mass Ion 

Heterocycles and Other PAH 

Indene 116 
Indole 117 
2,3-dthydrolndene 117 
2,3-benzofuran 118 
Qulnoline 129 
Benzo(b)thiophene 134 
2-methylnaphthalene 141 
l-methylnaphthalene 141 
B1phenyl 154 
Carbazole 167 
Dibenzofuran 168 
Acrldlne 179 
Dibenzothiophene 184 
Perylene 252 
Benzo(e)pyrene 252 

Confimation Ion 
(X Abundance) 

115 (108)* 
90 (52)* 
118 
90 
102 
89 
115 
115 
153 
166 
139 
178 
139 
250 
250 

(57)* 
(31)* 
(20)* 
(8)* 
(31)* 
(28)* 
(35)* 
(28)* 
(40)* 
(26)* 
(19)* 
(24)* 
(35)* 

Internal 
Standard Reference 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
2 
3 
3 

Internal Standards 

1) Acenaphthene-dlO 164 
2) Phenanthrene-dlO 188 
3) Benzo(a)pyrene-dl2 264 

Surrogates 

1) Naphthalene-d8 136 
2) Fluorene-dlO 176 
3) Chrysene-dl2 240 

*The X abundance for the confirmation ion is a typical value obtained during 
the method detection limit study. Although these ratios will vary, the 
relative intensities of confirmation ions must agree within plus or minus 20% 
between the calibration standard for any given day and the samples run on that 
day. 
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TABLE 9-2 
EXTENDED ANALYSIS CARCINOGENIC PAH 

Compound Quantitation Mass 

benzo(c)phenanthrene 226 

dibenz(a,c)anthracene 278 

dibenzo(a,e)pyrene 276 

dibenzo(a,h)pyrene 276 

dibenzo(a,i)pyrene 276 

7,12-dimethylbenz(a)anthracene 256 

3-methylcholanthrene 268 
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TABLE 9-3 
RELATIVE RETENTION TIMES AND CONFIDENCE LIMITS FOR THE COMPOUNDS 

ASSOCIATED WITH THE LOW LEVEL PAH AND HETEROCYCLE METHODOLOGY 

Absolute 
Retention Time 
(minutes) 

Avq. RRT M k RSD 95% Confidence Limits 

Benzofuran 8:03 0.550 0.015 2.807 
Dihydroindene 8:45 0.590 0.016 2.765 
Indene 8:54 0.598 0.016 2.699 
Naphtha!ene-d8(Surr.) 11:14 0.733 0.017 2.289 
Naphthalene 11:16 0.735 0.017 2.289 
Benzo(b)thiophene 11:25 0.743 0.017 2.258 
Quinoline 12:06 0.783 0.017 2.140 
Indole 12:55 0.824 0.018 2.167 
2-inethyl naphthalene 12:59 0.832 0.017 2.084 
l-methylnaphthalene 13:15 0.848 0.017 2.055 
Biphenyl 14:12 0.901 0.017 1.921 
Acenaphthylene 15:15 0.962 0.018 1.822 
Acenaphthene -15:44 0.988 0.018 1.849 
Dibenzofuran 16:09 1.011 0.018-1.791 

Fluorene-dlOCSurr.) 16:57 0.872 0.015 1.735 
Fluorene 17:01 0.875 0.015 1.745 
Oibenzothiophene 19:08 0.974 0.016 1.617 
Phenanthrene 19:28 0.988 0.016 1.589 
Anthracene 19:34 0.994 0.016 1.597 
Acridine 19:42 0.999 0.016 1.572 
Carbazole 20:02 1.013 0.015 1.487 
Fluoranthene 22:32 1.130 0.017 1.461 
Pyrene 23:07 1.157 0.017 1.443 

Benz(a)anthracene 26:16 0.873 0.012 1.325 
Chrysene-dl2 (Surr.) 26:18 0.874 0.012 1.320 
Chrysene 26:22 0.876 0.012 1.320 
Benzof1uoranthenes 29:00 0.960 0.014 1.501 
Benzo(e)pyrene 29:34 0.984 0.016 1.590 
Benzo(a)pyrene 29:44 0.988 0.016 1.615 
Perylene 29:55 0.996 0.016 1.644 
Indeno(l,2,3 cd)pyrene 32:31 1.114 0.025 2.276 
01benz(ah)anthracene 32:36 1.113 0.031 2.743 
Benzo(ghi)perylene 33:17 1.149 0.028 2.422 

0.520-0.580 
0.558-0.622 
0.566-0.630 
0.699-0.767 
0.701-0.769 
0.709-0.777 
0.749-0.817 
0.788-0.860 
0.798-0.866 
0.814-0.882 
0.867-0.935 
0.927-0.988 
0.952-1.024 
0.975-1.047 

0.842-0.902 
0.845-0.905 
0.942-1.006 
0.956-1.020 
0.962-1.026 
0.967-1.031 
0.983-1,043 
1.096-1.164 
1.123-1.191 

0.849-0.897 
0.850-0.898 
0.852-0.900 
0.932-0.988 
0.952-1.016 
0.956-1.020 
0.964-1.028 
1.064-1.164 
1.051-1.175 
1.093-1.205 
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10. DATA REDUCTION. VALIDATION AND REPORTING 

10.1 Data Reduction and Validation 

All project data will be subjected to a three-tier review process including 
review by operations, the data review group for inorganics, GC/MS, and 
chromatography and the final review by the project or client managers prior to 
its release to the client. The review process has been developed to minimize 
errors associated with sample processing, sample analysis and data reporting 
and to ensure that information pertaining to a given sample is well documented. 

Appendix A contains Standard Operating Procedures (SOP's) for laboratory data 
review. Refer to SOP No. LP-RMA-0002 for information relative to review 
policies and processes. 

10.2 Turnaround Time 

In accordance with Section 3.2 of the RAP, RMAL has agreed to a 30 working day 
turnaround. The City, however, makes no enforceable commitment under the RAP 
except for a maximum of 7 days from sampling for extraction of organics and 40 
days following extraction for analysis of organics. For non-organic analyses, 
the City makes no enforceable commitment under the RAP except to meet the 
recommended maximum analytical holding times. 

10.3 Reporting/Data Deliverables 

RMAL shall submit reports and data packages to the City in a format described 
in Exhibit B of Organic SOW 7/87 for the Contract Lab Program. The reports and 
data packages will be compiled by the City. 

The various items in the data package are listed below: 

0 Sample Traffic Reports or Chain-of-Custody 
0 Sample Data Summary Package Including: 

Case narrative 
Tabulated target compound results by fraction 
Surrogate spike analysis results by fraction 
Matrix spike/matrix spike duplicate results by fraction 
Blank data by fraction 

0 Sample Data Package including: 
Case narrative 
Traffic reports 
Volatiles Data 
Semi volatiles Data 
Pesticide Data 

The volatiles, semi volatiles and pesticides data packages will include a QC 
summary, the raw sample data, standards data and raw QC data. 
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The City will present reports in a manner consistent with the requirements of 
the RAP. In addition, data packages containing all elements listed above will 
be presented for up to 10 percent of the sample analyses completed. The EPA 
shall be responsible for identifying the specific sample analyses for which 
data packages will be provided. 

10.4 Reporting Requirements for Samples Exceeding Advisory Levels or Drinking 
Water Criterion 

For active drinking water wells, RMAL will notify the City of St. Louis Park by 
telephone, within 24 hours of completing an analysis, whenever a sample 
analysis is shown to exceed the following Advisory Levels or Drinking Water 
Criterion: 

0 

Advisory Drinking Water 
Parameter Level Criterion 

Sum of Benzo{a)pyrene and 3.0 ng/L* 5.6 ng/L 
Dibenz{a,h)anthracene* 
Total Carcinogenic PAH 15 ng/L** 28 ng/L** 
Total Other PAH 175 ng/L 280 ng/L 

*0r the detection limit, whichever is largest. 
**Different concentrations for additional carcinogenic PAH may 

be established in accordance with the procedure specified in 
Part D.l of the Consent Decree. 

10.5 Final Evidence Files 

The final evidence (or data) files from RMAL will be maintained by the 
City for the period specified in the RAP. Evidence files will consist of all 
data necessary to completely reconstruct the analysis, and will consist 
of, (at a minimum): raw data, calibrations, QC, detection limits, result 
forms and the analytical report. The City will maintain these files in a 
secure, limited access area under the custody of the Director of Public Works 
or the City Manager. 
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11. INTERNAL QUALITY CONTROL CHECK 

11.1 Low-level PAH Analyses/Extended Analyses/Non-Criteria PAH Analyses 

A program ensuring proper laboratory operation includes a number of types of 
methodological checks. These include detection limit studies, method and 
solvent blank analyses, surrogate analyses, matrix spike analyses and duplicate 
analyses. The following qua 1 ity control checks have been developed 
specifically for the Reilly Tar and Chemical Corporation N.P.L. site, St. Louis 
Park, Minnesota. 

11.1.1 Method Detection Limit 

RMAL has determined the method detection limits for the part per trillion PAH 
analysis of water samples, utilizing GC/MS selected ion monitoring, according 
to the method described in Appendix B to Part 136 of the Friday, October 26, 
1984 Federal Register, Vol. 49, No. 209 - Definition and Procedure for the 
Determination of the Method Detection Limit - Revision 11.1. Table 11-1 lists 
the compounds, the observed concentrations of seven replicates spiked at 5 
parts per trillion, the standard deviations and the method detection limits. 

These calculated method detection limits will be used in sample reporting as 
fol1ows: 

0 Analytes detected at concentrations greater than or equal to the 
calculated method detection limits will be reported with no 
qualifiers. 

0 Analytes that are detected at concentrations less than the calculated 
method detection limits will be reported followed by a "J" qualifier 
which is used in the EPA Contract Lab Program (CLP) to indicate that 
a reported value is below the method detection limit. 

11.1.2 Method Blank 
/ 

The laboratory will analyze method blanks according to CLP protocol. A method 
blank analysis must be performed once: 

0 each Case, OR 

0 each 14 calendar day period during which samples in a Case are 
received (said period beginning with the receipt of the first sample 
in that Sample Delivery Group), OR 

0 each 20 samples in a Case that are of similar matrix (water or soil) 
or similar concentration (soil only), OR 
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0 whenever samples are extracted by the same procedure (separatory 
funnel, continuous liquid-liquid extraction, or sonication), 

whichever is more frequent, on each GC/MS or GC system used to analyze 
samples. 

The method blank results associated with the sample batch will not be used to 
correct the observed sample concentrations in that batch. If an analyte is 
found in the method blank as well as in the sample, a "B" data qualifier will 
be added to the analyte reported in the analytical results table. This will 
indicate to the user the possibility of blank contamination. 

11.1.3 Surrogates 

The laboratory will spike all samples and quality control samples with 
deuterated PAH surrogate compounds. The surrogate compounds will be spiked 
into the sample prior to extraction and, thus, will measure individual sample 
matrix effects associated with sample preparation and analysis. They will 
include naphtha 1 ene-dp^, fluorene-dig and chrysene-di9» at a sample 
concentration level of 10 ng/L (ppt) or 20 ug/L (ppo). 

A sample will be invalid for quantitative use in this program only if the 
recovery of any one or more of the surrogates falls outside the acceptance 
criteria. The initial acceptance criteria used for this program are the 
criteria established by ERT for these surrogates during 1986. The surrogate 
recovery acceptance criteria will be updated quarterly. RMAL will take 
corrective action whenever the surrogate recovery for any one or more 
surrogates is outside the following acceptance criteria: 

Surrogate Acceptance Criteria % 
Low-level Non-criteria 

Naphthalene-d8 14-108 25-175 
Fluorene-dlO 41-162 25-175 
Chrysene-dl2 10-118 25-175 

The following corrective action will be taken when required as stated above: 

a) Check calculations to assure there are no errors; 
b) Check internal standard and surrogate solutions for degradation, 

contamination, etc., and check instrument performance; 
c) Reanalyze the sample or extract if the steps in part a) or b) fail 

to reveal a problem. If reanalysis of the extracts yields 
surrogate spike recoveries within the stated limits, then the 
reanalysis data will be used. Both the original and reanalysis 
data will be reported. 

d) If a), b) or c) do not correct the problem, the data for that 
sample will be reported but will not count towards satisfying the 
monitoring requirements of the RAP. 
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11.1.4 Matrix Spikes 

The laboratory will spike and analyze S% matrix spike samples. RMAL will spike 
seven representative compounds into water from the GAC plant or other well for 
ppt analyses and field collected for ppb analyses. These compounds and the 
spiking levels are listed below: 

PPT PPB 
Naphthalene 20 ng/L 50ug/L 
F1uorene 20 50 
Chrysene 20 50 
Indene 20 50 
Quinoline 20 50 
Benzo(e)pyrene 20 50 
2-methyl naphthalene 20 50 

RMAL will validate the analytical data by utilizing matrix spike sample 
recovery criteria in conjunction with the surrogate recovery criteria. If the 
criteria for the matrix spike are met, only samples which do not meet the 
surrogate recovery criteria in that batch will be considered invalid. If the 
matrix spike criteria arenot met, the matrix spike analysis will be repeated. 
If the subsequent matrix spike analysis meets the criteria, the data will be 
considered valid. If the second matrix spike analysis does not meet the 
criteria, the data for the sample will be reported but qualified as being 
outside of the acceptance limits of the method. Both the original and 
reanalysis data will be reported. 

The initial matrix spike criteria for data validity are as follows: 

0 The average of the percent recoveries for all seven compounds must 
fal 1 between 20 and 150 percent. 

0 Only one compound can be below its required minimum percent 
recovery. These minimum percent recoveries are: 

1) 10% for chrysene, and benzo(e)pyrene, and 
2) 20% for all other compounds. 

Criteria for data validity for each individual matrix spike compound will be 
developed as data is collected and will be updated on a quarterly basis. 

Both matrix spike and surrogate spike recoveries will be used in assessing 
quality assurance/qual ity control for RMAL's analytical work. 

11.1.5 Duplicates 

The laboratory will analyze 10% duplicate samples. Percent difference between 
duplicates will be calculated for each detected compound. 
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11.2 Phenolics Analyses 

11.2.1 Calibration and Analysis 

The calibration and analysis procedures and acceptance criteria for 
the total phenolics analyses will be as described in EPA Method 
420.2. A five-point calibration curve will be run daily prior to the 
analysis of any samples. 

The calibration and analysis procedures and acceptance criteria for 
the acid fraction compounds in the annual 6AC plant sample will be 
those given in the CLP protocol (SOW 7/87, Exhibits D and E). 

11.3 Expanded Analyses 

If expanded analyses are required in accordance with RAP Section 9.3.3, an 
addendum will be written to the QAPP to encompass these analyses. 
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.4 
12. PERFORMANCE AND SYSTEM AUDITS 

RMAL participates in a wide variety/of certifications, programs and contracts, 
and is therefore subjected to rigorous external performance evaluations and 
audits by the EPA, numerous other state and federal government agencies, and 
industrial clients. The purpose of these audits is to ensure that laboratory 
sample control, analysis, data and documentation meet stringent regulatory 
requirements and that these procedures comply with good laboratory practices. 

In addition to external audits and site visits, RMAL is subject to the 
following Enseco (RMAL's corporate partner) audits: 

1. Weekly walk-throughs by the laboratory QA Officer and Safety Officer 

2. Monthly systems audits conducted by the laboratory QA Officer 

3. Quarterly audits conducted by the Corporate Vice President of Quality 
Assurance 

4. Special audits by the laboratory QA Officer and Corporate Vice President 
, of Quality Assurance when problems are identified. 

Another form of evaluation is the anlysis of blind samples, a procedure 
important to assessing the true quality of the analytical system. As 
participants in the EPA Contract Laboratory program (CLP) and other contracts 
and certifications, RMAL is required to analyze blind samples for organics and 
inorganics on a quarterly basis. 

In addition to mandatory blind samples from regulatory agencies, RMAL routinely 
analyzes internal check samples as described below: 

1. Laboratory control samples (LCS) and surrogate control samples (SOS). 

2. Samples originally submitted to RMAL are resubmitted as blind samples to 
either RMAL or to other Enseco laboratories for comparison. The results 
are evaluated by the Corporate Vice President of Quality Assurance, the 
Laboratory QA Officer, and senior staff scientists. 

3. An independent commercial firm is contracted to provide all Enseco 
laboratories with blind check samples on a quarterly basis. Results of 
such samples are evaluated by both the outside firm and by Enseco's 
Corporate Vice President of Quality Assurance. 

The following pages summarize the certification status of RMAL on a national 
basis. The majority of these certifications require the successful completion 
of performance evaluation samples and laboratory audits. 
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ROCKY MOUNTAIN ANALYTICAL 
a Division of ENSECO, INC. 

NATIONAL CERTIFICATION STATUS 

1. State of Colorado: 

Agency: Colorado Department of Health 
Lab ID: C0026 
Effective Date: August 10, 1984 
Expiration Date: renewal in January, 1987 
Permit for: Monitoring Drinking Water Samples (SDWA) 
Analyses: 

Nitrate 
F1uori de 
Trace Metals (As,Ba,Cd,Cr,Pb,Hg,N03,Ag,Na) 
Chlorinated hydrocarbons (Endrin, Lindane, 

Methoxychlor, Toxaphene) 
Chlorophenoxys (2,4-D; 2,4,5-TP Silvex ) 
Total Trihalomethanes (Bromodichloromethane, 

Dibromochloromethane, Bromoform, Chloroform) 

Comments: Letter on file in QA office 

2. State of Florida: 

Agency: Department of Health and Rehabilitative Services 
Lab ID: 87278 
Effective Date: July 1, 1986 
Expiration Date: renewal June 30, 1987 
Permit for: Monitoring Drinking Water samples (SDWA) 
Analyses: 

Primary Inorganic: Fluoride 
Trace Metals as in (1) above 

Secondary Inorganic Parameters 
Organic: Chlorinated hydrocarbons as in (1) above 

Chlorophenoxy acids as in (1) above 
Trihalomethanes: As in (1) above 
Volatile Organic Compounds 
Purgeables 
Pesticides 
Base Neutral/Acid Extractables 

Comments: Letter, certificate on file in QA office 
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National Certification Status (cont.) 
Page 2 of 8 

3. State of Utah: 

Agency: Utah Department of Health' 
Lab ID: Certificate No. E-83 Class I 
Effective Date: June 2, 1987 
Expiration Date: renewal annually pending successful completion 

of WS, WP and/or Utah Department of Health PE 
samples. 

Permit for: Analysis of Environmental samples 
Analyses: 

Trace metals 
Minerals 
Nutrients 
Demand 
Organic: Herbicides, Pesticides, PCB's, TOX, Priority 

Pollutants, Tribalomethanes. Volatile Organics 
Miscellaneous: EP-Toxicity, Solids, Sulfides, Phenols, 

Turbidity, Corrosivity, Res. Chlorine 

Comments: Letter and certificate on file in QA office. 

4. State of New York 

Agency: Department of Health 
Lab ID: 10809 
Effective Date: September 23, 1986 
Expiration Date: 12:01 AM April 1, 1987 
Permit for: Approval for Potable and Non-Potable analyses 

Comments: Ned Smith, Program Administrator, informed RMAL that this 
certification must be recognized by all agencies in 
New York. A six page list of parameters included in this 
certification is on file in the QA office. This 
certification is INTERIM pending successful analysis of 
PE samples twice annually. 
An audit was conducted February 3-4, 1987. 
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National Certification Status (cont.) 
Page 3 of 8 

5. State of New York 

Agency: Department of Environmental Conservation 
Lab ID: N/A 
Effective Date: N/A 
Expiration Date: N/A 
Permit for: N/A 

Comments: IN PROGRESS. PE sample results (RMAL #61942) submitted 9/23/86. 
Certification granted by this agency is NOT recognized by the 
State Department of Health, and is only valid for contracts 
awarded by this agency. Laboratory audit is scheduled for 
January 21, 1987. Performance evaluation samples were 
satisfactorily analyzed. On January 22, 1987, representatives 
of this agency were at RMAL to discuss the possibility of 
extending ERCO's current contract to have RMAL absorb the 
overflow work. This arrangement most likely will begin March, 
1987. 

6. State of New Jersey: 

Agency: Department of Environmental Protection 
Lab ID: 45556 
Effective Date: N/A 
Expiration Date: N/A 
Permit for: Perform Water Pollution Analyses 

Comments: IN PROGRESS. RMAL is currently certified for EPA-CLP work ONLY. 
Performance evaluation samples (RMAL nos. 62071, 62104) 
currently in house were satisfactorily analyzed. Full 
certification pending receipt of method validation work for 
methods 601, 602, 608, 612, 624, 625 and an unannounced lab 
audit by January 31, 1987. Method validation work for 601, 602, 
608, 624, and 625 complete. Awaiting results for 612. 
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National Certification Status (cont.) 
Page 4 of 8 

7. US Army Corps of Engineers: 

Agency: US Army Corps of Engineers 
Lab ID: N/A 
Effective date: (will be processed based on RMAL performance on 61647 PE, 

and a lab audit) 
Expiration Date: (unknown at present) 
Permit for: Analysis of water and soil samples 
Analyses: 

RCRA Metals (Sb,As,Ba,Be,Cd,Pb,Hg.Ni.Se,Ag,Tl) 
Organochlorine Pesticides, Method 608 (Aldrin, BHC, Chlordane, 

DDD, DDE, DDT, Dieldrin, Endosulfans, Endrin, Heptachlor, 
Heptachlor epoxide, Toxaphene) 

PCB's 
Volatiles, Method 624 
Base/Neutral/Acids, Method 625 

Comments: PE samples completed and results submitted 7/21 and 8/1. 
Richard Karn from the Corps of Engineers informed RMAL on 
8/20/86 that all results for the performance samples RMAL 
project 61647 were within acceptance criteria. 

8. US Army Toxic and Hazardous Materials Agency (USATHAMA) 

Agency: USATHAMA, Aberdeen Proving Ground, MD 
Lab ID: N/A 
Effective Date: June 1986 (retroactive to July 1985) 
Expiration Date: N/A 
Permit for: Extraction and analysis of Soil samples 
Analyses: v 

Semi volatile Organics in soils/sediments 
Volatile Organics in soils/sediments 
Metals in soil by ICP 
Arsenic in soil by Graphite Furnace AAS 
Mercury in soil by Cold Vapor AAS 
DBCP in soil by GC/ECD 
Fluoride in soils by ISE 

Comments: USATHAMA certification is only applicable to USATHAMA projects. 
Once obtained, certification can be used in conjunction with any 
project identified by the project commander 
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9. Contract Laboratory Program (CLP): 

Agency: USEPA 
Lab ID: N/A. . . All contracts registered under RMAL 
Effective Date: RMAL has been involved since inception in 1980 
Expiration: Certification is obtained on a contract basis and expires 

with that contract. Each contract requires a pre-award 
evaluation. 

Permit for: RAS work for Organic Inorganic parameters and Dioxin. RMAL 
has performed SAS work on occassion. All environmental 
samples 

Analyses: Work under CLP guidelines consists of: 
All priority pollutants listed under Clean Water Act 
HSP compounds: 

Volatile Organics . . Purge/Trap—GC/MS 
Semivolatile Organics . . Extraction—GC/MS 
Pesticides and PCB's . . Extraction—GC/ECD 
Metals (& Cyanide) . . ICP/GFAAS 

Comments: RMAL is one of only five laboratories that have participated in 
all three areas. RMAL is frequently consulted regarding changes 
in methodologies, and is a well respected participant. 

10. CDC Toxicology Blood Lead Proficiency Program 

Agency: OSHA-Center for Disease Control (CDC) 
Lab ID: 050043 
Effective Date: 3rd quarter 1986 
Expiration Date: This program is being deleted in 1987 
Permit for: Analysis of Blood Lead Content 
Analysis: Lead in Blood (GFAAS) 

Comments: The most recent list of approved laboratories (March 3, 1986) is 
titled the September 1985 List and covers Quarters 1, 2 & 3 for 
1985) this list expired March 7. In order to be an approved 
laboratory, a minimum of 8 out of 9 PE samples in 3 consecutive 
quarters must fall within acceptance limits. RMAL scored 2 of 3 
correct for Quarter 4, 1985, as well as 3 of 3 for Quarter 1 & 
2, 1986. This qualifies RMAL for certification, and the next 
list will reflect this. The CDC will confirm certification 
status by phone in the interim. This program will end with the 
first quarter, 1987. 



QUALITY ASSURANCE PROJECT PLAN Page: 56 of 68 
Date: Jan. 1988 
Number: RAP 3.2, 
Revision: 2 

National Certification Status (cont.) 
Page 6 of 8 

11. NPDES: Discharge Monitoring & Reporting QA (DMRQA) 

Agency: USEPA 
Lab ID: Anaconda Minerals (C00029793) 
Effective Date: N/A 
Expiration Date: Annual re-evaluation 
Permit for: Analysis of water samples for NPDES Inorganics 
Analyses: 

Metals: Sb,As,Be,Cd,Cr,Cu,Pb,Hg,Ni,Se,Ag,Tl,Zn (Total) 
Cyanides 
Phenols 
Conventional Pollutants: Br, Res. CI, Color, Coliforms, 

F,N03,0rg. N,08iG,TP,S04,S=S03,MSAB,Al ,Ba,B,COiFe, 
Mg.Mo,Mn,Sn,Ti (Total) 

Comments: The results for DMR QA studies 004, 005, and 006 are on file in 
the QA office. RMAL analyzes PE samples annually and uses the 
multiple permit option to report the results to several clients. 
An audit was performed by the Region VIII EPA and Frontier Oil 
on December 9 and 15, 1986. Several minor compliance problems 
were discovered. These problems have since been corrected. 

12. State of Oklahoma 

Agency: Water Resources Board 
Lab ID: 8614 
Effective Date: January 1, 1987 (PENDING) 
Expiration Date: June 30, 1987 
Permit for: Analysis of environmental samples 

Comments: A complete list of certified parameters is available in the QA 
office as well as a certificate from the state, and a complete 
report on performance evaluation results. 
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13. State of Oregon: 

Agency: Department of Health 
Lab ID: N/A 
Effective Date: N/A 
Expiration Date: N/A 
Permit for: N/A 

Comments: IN PROGRESS. RMAL has contacted the state office, and was told 
that repiprocal certification may be granted if Colorado's 
regulatory criteria are as stringent as those in Oregon. 
Acceptable performance on all parameters within the USEPA Water 
Supply Series (WS) and Water Pollution Series (WP) is required 
at least once annually. An application was filed in October 
1986. A follow-up telephone call in January of 1987 was made to 
inquire about the status. The Agency Director informed RMAL 
that the issue of allowing out-of-state laboratories had been 
passed to the Attorney General for a ruling. An off the record 
opinion was offered that such certifications would only be given 
to contiguous states. 

14. State of California 

Agency: Department of Health Services 
Lab ID: N/A 
Effective Date: N/A 
Expiration Date: N/A 
Permit for: Hazardous Waste Testing Certification 

Comments: Tony Wong has been negotiating for all ENSECO labs to be 
certified by this agency. He is only awaiting their acceptance 
of his proposal that all labs will meet CAL's QA windows for 
accuracy and precision. 
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15. Permit to Hove Quarantined Soil 

Agency: US Department of Agriculture 
Permit No.: S-2899 
Lab ID: N/A 
Effective Date: November 15, 1985 
Expiration Date: November 30, 1990 
Permit for: To receive shipments of soil samples from foreign countries 

for laboratory analysis. Applicable quarantines are: (80) 
Uitchweed, (81) Imported Fire Ant, and (85) Golden Nematode 

Comments: Soil samples received under this permit must be enclosed in 
polyethylene containers, and be less than 1 lb. in weight. All 
samples must be kept under locked chain of custody while in 
possession, and must be disposed of by incineration at a 
hazardous waste facility. 
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13. PREVENTIVE MAINTENANCE 
I 

Since instrumental methods of analysis require properly maintained and 
calibrated equipment, the operation and maintenance of modern analytical 
instrumentation is of primary importance in the production of acceptable data. 
In order to provide this data, RMAL subscribes to the following programs: 

0 maintenance agreements/service contracts with instrument 
manufacturers 

0 laboratory preventive maintenance program 

13.1 Service Contracts 

Analytical equipment utilized by RMAL laboratory personnel for this project are 
covered by maintenance agreements with the instrument manufacturers. These 
manufacturers provide for both periodic "preventive" service calls as well as 
the non-routine or emergency calls. 

13.2 Instrument Logbooks 

Individual instrument logbooks are maintained for each piece of equipment and 
located near the instrument. General information contained in the logbooks 
include: 

0 Inventory information: 
equipment name, model number, serial number, manufacturer, date of 
acquisition, original cost 

0 Service tasks and intervals: 
cleaning, calibration, operation based on the manufacturer's 
recommended schedule, and previous laboratory experience 

0 Service record: 
date of breakdown, date of return to service, downtime, problems, 
repairs, cost of repairs, who performed the repairs, parts 
required, etc. 

0 calibration/performance checks 
0 daily operational notes 

Analysts are referred to manufacturers' operating manuals for specific 
procedures to be followed in the operation and/or maintenance of the individual 
instruments. 

Laboratory preventive maintenance includes any tasks that can be performed in-
house, i.e., systematic cleaning of component parts as recommended in the 
instrument'manual. If problems cannot be corrected by laboratory personnel, 
the instrument service representative is contacted and a service call requested 
to correct the problem. 
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14. SPECIFIC PROCEDURES TO ASSESS DATA PRECISION, ACCURACY AND COMPLETENESS 

A quality control program is a systematic process that controls the validity of 
analytical results by measuring the /accuracy and precision of each method and 
matrix, developing expected control limits, using these limits to detect errors 
or out-of-control events, and requiring corrective action techniques to prevent 
or minimize the recurrence of these events. 

14.1 External and Internal Components 

The accuracy and precision of sample measurements are influenced by both 
external and internal factors. External factors or errors are those associated 
with field collection and sample transportation. Internal factors or errors 
are those associated with sample preparation and analysis. External factors are 
defined briefly in Section 14.1.1. Internal factors are defined in Section 
14.1.2. These internal components associated with laboratory practices, 
procedures, and controls of data quality confidence are presented in further 
depth. 

14.1.1 External Components: Accuracy and Precision Measurements 

The results for quality control samples taken in the field represent the best 
estimates of accuracy and' precision for the samples, since these values reflect 
the entire process from sample collection through sample analysis. Below is a 
brief description of the information provided by each of these control samples: 

0 Field matrix spike - provides an estimate of bias based on 
recovery; includes matrix effects associated with sample 
preservation, shipping, preparation, and analysis. 

0 Field collected samples or replicates - independent samples 
collected at the same point in space and time. These give the best 
measurement of precision for sample collection through 
analysis. 

0 Field duplicate - a sample that has been divided into two or more 
portions. The analytical values obtained for each of these 
portions gives a second best measurement of precision for the 
entire sampling and analysis scheme. 
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14.1.2 Internal Components: Accuracy and Precision Measurements 

The results of quality control samples created in the laboratory represent 
estimates of analysis and precision for the preparation and analysis steps of 
sample handling. This section describes the quality control-type information 
provided by each of these analytical measurements. The frequency of each of 
these measurements is discussed in Section 11.0, Internal Quality Control 
Checks. 

Accuracy Measurements 

0 Laboratory fortifications - provide an estimate of bias based on 
recovery of the compounds analyzed for the sample batch, 
incorporating matrix effects associated with sample preparation and 
analysis. 

0 Surrogates - provide an estimate of bias based on recovery of 
similar compounds, but not the compounds analyzed, for each sample, 
incorporating matrix effects associated with sample 
preparation and analysis. 

0 Internal standard - an analyte that has the same characteristics as 
the surrogate, but is added to each sample in a batch, 
just prior to analysis. It measures bias or change in instrument 
performance from sample to sample, incorporating matrix effects 
associated with the analysis process only. 

0 Analysis matrix spikes - The analysis matrix spike is added prior 
to analysis. These spikes are similar to the internal standard; 
however, the analyte used is the same as that being analyzed and 
usually is added to a selected few samples in a batch of analyses. 
It incorporates matrix effects associated with the analysis step 
only. 

Precision Measurements 

0 Laboratory duplicates - a sample that has been homogenized and 
split into two equal portions before the method sample preparation 
process. It measures sample precision associated with the 
preparation through analysis. 

0 Analysis replicate - a sample solution or extract that has been 
split before analysis; measures sample precision associated with 
the analysis only 
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15. CORRECTIVE ACTION 

Corrective actions are required whenever an out-of-control event or potential 
out-of-control event is noted. The investigative action taken is somewhat 
dependent on the analysis and the event. 

Generally, out-of-control events or potential out-of-control events are noted 
on an out-of-control event form (see Figure 15-1). This form is part of the 
data package and, thus, must be completed prior to data approval. If an out-
of-control event does occur during analysis, for instance, a surrogate recovery 
falls outside the expected range, the analyst must describe on this form: the 
event, the investigative and corrective action taken, and the cause of the 
event, and notify the Laboratory Quality Control Director. In some cases, 
investigation of an out-of-control event will reveal no problems. In such 
cases, only the event and the investigative action is recorded. If an out-of-
control event is discovered during data package review, the Laboratory Quality 
Control Director notifies the supervisor for corrective action. 

15.1 Low-level PAH Analyses/Extended Analyses/Non-Criteria PAH Analyses 

15.1.1 Surrogates 

The laboratory will use the surrogates: naphthalene-d3; fluorene-djn and 
chrysene-di2 at a sample concentration level of 10 ng/L (ppt) or tii ug/L (ppb). 
RMAL will calculate the percent recovery of each surrogate for each sample. 
Corrective action will be taken whenever the surrogate recovery for any one or 
more surrogates is outside the following acceptance criteria: 

Surrogate Acceptance Criteria % 
Low-level Non-criteria 

Naphthalene-d8 14-108 25-175 
Fluorene-dlO 41-162 25-175 
Chrysene-dl2 10-118 25-175 

The surrogate recovery acceptance criteria will be updated quarterly. 

The following corrective action will be taken when required as stated above: 

a) Check calculations to assure there are no errors; 
b) Check internal standard and surrogate solutions for degradation, 

contamination, etc., and check instrument performance; 
c) Reanalyze the sample or extract if the steps in part a) or b) fail 

to reveal a problem. If reanalysis of the extracts yields 
surrogate spike recoveries within the stated limits, then the 
reanalysis data will be used. Both the original and reanalysis 
data will be reported. 
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CORRECTIVE ACTION REPORT 

PROBLEM 
(Briefly describe problem and QC Lot involved) 

ANALYST RESPONSE 
(Describe corrective actions taken and results) 

Analyst: Date: 

SUPERVISOR COMMENTS 
(Comment on corrective measures taken. Evaluate the effect of 
•the problem on sample data.) 

Supervisor: Date 

QUALITY ASSURANCE APPROVAL 
(Comment on any necessary follow-up.) 

QA Coordinator: Date: 

FIGURE 15-1 
Out of Control Event Form 
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d) If a), b) or c) do not correct the problem, the data for that 
sample will be reported but will not count towards satisfying the 
monitoring requirements of the RAP. 

15.1.2 Matrix Spikes 

RMAL will use seven representative compounds spiked into a sample of water 
collected in the field. These compounds and the spiking levels are listed 
below: 

PPT PPB 
20 ng/L 50ug/L 
20 50 
20 50 
20 50 
20 50 
20 50 
20 50 

Naphthalene 
F1uorene 
Chrysene 
Indene 
Quinoline 
Benzo(e)pyrene 
2-methyl naphthalene 

The initial matrix spike criteria for data validity are as follows: 

0 The average of the percent recoveries for all seven compounds must 
fall between 20.and 150 percent. 

0 Only one compound can be below its required minimum percent 
recovery. These minimum percent recoveries are: 
1) lot for chrysene, and benzo(e)pyrene, and 
2) 20t for al1 other compounds. 

Criteria for data validity for each individual matrix spike compound will be 
developed as data is collected and will be updated on a quarterly basis. 

If the matrix spike criteria are not met, the matrix spike analysis will be 
repeated. If the subsequent matrix spike analysis meets the criteria, the data 
will be considered valid. If the second matrix spike analysis does not meet 
the acceptance criteria, the data will be reported but qualified as being 
outside of the acceptance limits of the method. Both the original and 
reanalysis data will be reported. Both matrix spike and surrogate spike 
recoveries will be used in assessing quality assurance/quality control for 
RMAL's analytical work. 

15.2 Expanded Analyses 

If expanded analyses are required as stated in the RAP Section 9.3.3, an 
addendum will be written to this QAPP encompassing all methodological and 
qua1ity control procedures. 
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15.3 Other Corrective Actions 

These sections discuss corrective actions which will be taken in the event that 
a sample or sample extract is lost or destroyed during shipment, storage or 
analysis, or in performance and system audits. 

15.3.1 Samples 

In order to minimize the possibility of sample destruction during shipment, six 
1-liter bottles will be taken for all low-level (ppt) samples. For all samples, 
field blanks, duplicates, and matrix spikes subsequent extraction and analysis 
will be conducted on four intact 1-1 iter bottles. All field blanks will be 
collected in duplicate. One field blank will be analyzed with the sample set 
and the duplicate will be extracted and held. In the event that the field 
blank is lost during analysis or invalidated, the duplicate field blank will be 
analyzed and reported. 

If less than four liters of a sample remains after shipment and storage for 
analysis, the City will be notified and another sample will be collected and 
shipped to the laboratory for analysis. The analysis report for the sample 
batch containing the affected sample will clearly note in the discussion 
section that a replacement sample was taken. 

15.3.2 Sample Extracts 

If a sample extract is broken or lost during analysis, the City will be 
notified and another sample will be collected and shipped to the laboratory for 
analysis if necessary, depending upon the data completeness requirements for 
the specific sample type. The analysis report for the sample batch containing 
the affected sample will clearly note in the discussion section that a 
replacement sample was taken. 

15.3.3 Quality Control Samples 

If a method blank, or matrix spike is lost or broken during analysis, a 
replacement QC sample will be sampled and analyzed. The analysis report will 
clearly note that a replacement QC sample was analyzed. 

If a field blank is lost or broken during shipment, storage, or analysis, no 
replacement will be analyzed. The analysis report for the sample batch 
associated with the field or shipping blank will clearly note in the discussion 
section why the data is unavailable. If the interpretation of the data from 
samples associated with the affected field blank warrant it, resampling of the 
entire batch may be conducted. This decision would be reached by concurrence 
of the EPA, MPCA and City project leaders. 
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15.3.4 Performance and System Audits 

Each systems audit is immediately followed by a debriefing, in which the 
auditor discusses his findings with the laboratory representatives. The 
debriefing serves a two-fold purpose. First, laboratory management is afforded 
an early summary of findings, which allows them to begin formulating corrective 
strategies, and second, the auditor has a chance to test preliminary 
conclusions and to correct any misconceptions before drafting his report. 

The systems audit report (which may or may not contain performance audit 
findings) is first issued in draft to the Laboratory Quality Control 
Director. The QC Director distributes the draft to the Laboratory 
Director and appropriate supervisors to solicit comments and/or rebuttals. 
These responses are forwarded, in writing, to the auditor. The auditor makes 
revisions to the draft, on the basis of these responses, at his discretion. 
Any points of disagreement between the QA department and the laboratory 
organization are resolved through discussion before the final report is issued. 
Written responses to the draft report are attached to the final report as an 
appendix. 

Final audit reports are issued to project management and to corporate 
management. Items requiring corrective action are documented on a Corrective 
Action Request Form addressed to the project manager. One copy is retained by 
QA upon issuance. The project manager receives the original and one copy. 
When satisfactory progress has been achieved on each requested action, the 
project manager or designee enters descriptions of actions and results on the 
form, then retains the copy and returns the original to QA to close the loop. 

Results of interlaboratory performance surveys and in-house audits, along with 
unresolved corrective action items are summarized in a quarterly report from 
the Quality Assurance Director to the Executive Vice President. 
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i6. QUALITY ASSUARANCE REPORTS TO MANAGEMENT 

Executing and administering an effective QA program in a large and complex 
laboratory system demands the skills of a highly qualified staff. The 
organizational structure of Enseco's (RMAL's corporate partner) Quality 
Assurance Group (Figure 16-1) provides a disciplined national management 
network which oversees and regulates all laboratory QA functions. 

Enseco's Quality Assurance Group is headed by Kathleen Carl berg. Corporate Vice 
President of Quality Assurance, who reports directly to the Enseco Executive 
Committee and to the Chairman of the Board. As principal architect of Enseco's 
QA program, Ms. Carl berg has charted a rigid course to monitor and control 
laboratory operations. This involves the intricate process of developing QA 
manuals, QC protocols, training programs. Standard Operating Procedures 
(SOP's), uniform statisticaldata, interlaboratory and intralaboratory 
performance evaluation studies, and internal auditing programs. Ms. Carl berg 
is responsible for the administration and implementation of the QA program at 
all Enseco laboratories. 

Laboratory QA activities are specifically designed to fulfill the requirements 
of both the individual laboratory and Enseco. Directing these activities as 
Divisional Director of RMAL, Dr. Mark Bollinger works closely with the 
laboratory Quality Assurance Officer, Robert Hanisch, who enforces and monitors 
the program. 

Because a QA program undergoes its most stringent test at the laboratory level. 
Laboratory QA Officers hold a cornerstone position in the organizational 
structure. Enseco QA Officers are highly skilled analytical scientists, 
knowledgeable in all aspects of laboratory operations. Their responsibilities 
include diagnosing quality defects and resolving problems with the analytical 
system; conducting performance evaluation studies, inhouse audits, and walk­
throughs; performing statistical analyses of data; auditing spike sample 
results: enforcing chain-of-custody procedures; assisting in the development of 
QA manual, SOP's and QC protocols; conducting QA training programs; and 
maintaining extensive records and archives of all QA/QC data. 

Laboratory QA Officers report to both the laboratory president and to Dr. Wong. 
They also interface with one another in a peer evaluation and auditing system 
that encourages assistance and feedback, problem analysis, and collaboration on 
ways to improve laboratory performance. 

In conjunction with the Laboratory QA Department, laboratory vice presidents, 
directors, and managers are responsible for a subset of QA activities, and work 
closely with supervisors to evaluate daily laboratory functions. 

Ultimately, no plan can succeed without the cooperation and support of the 
entire working force. Enseco takes pride in its most valuable resource - the 
men and women whose unwavering dedication to excellence forms the building 
blocks of our success. 
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STANDARD OPERATING PROCEDURE p, ® 
(REFER TO QAPP SECTION 6.7) . 1st Qtc 198^ 

Calibration and Oparation of Hydrolab Water Quality Monitor 7320 

1.0 Applicability 

This Standard Operating Procedure (SOP) provides basic instructions to 
be employed for the field operation of Hydrolab digital multimeters 
(Model Nos. 4041 and 8000). Hydrolabs are used for field measurement 
of water-quality parameters. 

2.0 Besponsibilities 

The field team is responsible for ensuring that the Hydrolab unit is in 
proper operating condition prior to use in the field. All 
system-calibration checks are the responsibility of the field team. 

3.0 Materials 

e Hydrolab Operation and Maintenance Instruction Manual 

e Hydrolab Sonde unit, battery pack and surface unit 

e Hydrolab calibration-cup 

Two Fisher-brand laboratory potassium chloride (KCl) standard 
solutions (know conductivity at 2S*C) 

Two freshly prepared pH buffer solutions. Generally pH 7.0 and pH 
4.0 or 10.0 are used. 

e' Distilled or de-ionized water (approximately two liters) 

e (Hiemical-free paper towels 

e Screwdrivers (as supplied in the Hydrolab Accessory Kit) 

4.0 Procedures 

The Hydrolab provides simultaneous measurement of four water quality 
parameters; 1) dissolved oxygen, in mg/l. 2) temperature, in *C; 3) pH. 
in standard units, and 4) conductivity, in umhos/cm (uS/cm) . The panel 
switch on the front of the indicator unit controls which parameter is 
being measured and read-out. 

The display is read in the following manner; temperature, pH and 
dissolved oxygen are read out directly. For example, a_ temperature of 
21.8*C will be displayed as 21.8. . A dissolved oxygen (0.0.) or pH 
reading of 8.1 will be displayed at 08.1. Conductivity is read out 
directly on the 2k scale. If the 20k scale is required to measure 
higher conductivity the number that is displayed will need to be 
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STANDARD OPERATING PROCEDURE ^ ^ ® 
Date: 
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Calibration and Operation of Hydrolab Water Quality Monitor Revisiun 

multiplied by 10. In the 200k scale the reading will be 
multiplied by 100. For example, suppose the sample being measured 
has a conductivity of 1S27 uS/cm. Using the 21c scale, the display 
will show 1S27 (direct read-out). Using the 20k scale the display 
will show 1S3 (153 z 10 > 1530 uS/cm). Using the 200k range the 
display will show 015 (015 x 100 » 1500 uS/cm). Only the Hydrolab 
modal 4041 offers the three scale measurement. The Hydrolab 
model 8000 is restricted to measurement of conductivity within the 
range of 0-2000. 

4.1 Hydrolab Calibration 

A complete calibration check should be performed before going to 
and after returning from a field sampling/water quality 
measurement activity. The calibration procedures should be 
carried out in a controlled environment such as a laboratory, but 
a field office or closed-in shelter may also be used. 

At least one hour prior to calibration, take the following 
preparatory steps: 

1) ftemove the '*Storage-Cup'* from the Sonde Unit. 

2) Remove the protective guard from the dissolved oxygen sensor. 

3) Install the "Calibration-Cup** on the Sonde Unit and fill to 
the brim with distilled water. 

4) Seal the Calibration Cup with the soft plastic cap and store 
the sonde unit, calibration standards, and the distilled 
water at constant room temperature for at least one hour in 
order to bring the various sensors, temperature compensating 
elements, and the calibration solutions into thermal 
equlibriuffl (within a few degrees). 

All of the calibration controls are located on the front panel of 
the Indicator Unit. Adjustments, if necessary, should be made in 
the following manner: 

1) Remove"the appropriate seal-screw for the parameter being 
adjusted. 

2) Insert a small screwdriver through the access- hole and 
adjust the calibration control in the direction which brings 
the reading into agreement with the value of the standard 
solution being employed. 

3) Replace the seal-screw. 
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A RIMSE STEP will be used several times during the calibration 
procedure. It is to be performed in the following manner: Fill 
the calibration cup halfway with de-ionized or distilled water. 
Snap on the soft plastic cap; shake the sonde unit for ten seconds 
and then pour out the water. Repeat twice more using fresh 
de-ionized or distilled water. Remove the cup and shake as much 
of the rinse water as possible from the electrodes. 

4.1.1 Dissolved Oxygen Calibration 

0888J 

The Dissolved Oxygen system is the first to be calibrated 
since the water that has been stored in the calibration cup 
is used to oiaintain control of the temperature inside the 
cup. The calibration standard is either a water sample of a 
known D.O. concentration (determined in the laboratory by 
the Winkler or iodemtric method in accordance with Standard 
Methods for the examination of Water and Wastewater. ISth 
edition. APHA-AWWA-WPC7. 1980 or water-saturated air at the 
temperature inside the calibration cup. The following 
procedures are for the water-saturated air method for D.O. 
calibration. 

Invert the Sonde Unit and remove the soft plastic cap. Pour 
off enough water to bring the level to just below the D.O. 
membrane--retainer 0-ring. With a clean paper towel or 
tissue blot any moisture from the D.O membrane. Cover the 
calibration cup mouth with one of the hard plastic caps 
provided in the Accessory kit. This will keep drafts from 
blowing on the mesdirane. Do not seal the cup with the 
plastic cap, because that could cause a partial-pressure 
change in the cup. Wait approximately S minutes, or until 
the reading is stable, then switch to the TEMPERATURE 
position and record the temperature reading. Refer to 
Table 1 for the correct oxygen concentration at this 
temperature. Since the table values refer to concentrations 
at Standard Pressure it will be necessary to correct the 
value for local barometric pressure. This should be done in 
the following oianner: 

Correct D.O. Setting - (Local Barometric 
Pressure/760mm) x (Table value 
at Cup Temperature) 

EXAMPLE: If T • 28.S*C and Local Barometric 
Pressure « 800mm, 

CQCfeet D.O. Setting » (8C0mm/760mm) z (7.6 mg/l) 
« 8.0 mg/l 
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If a barometer is not available, the equivalent pressure may 
be estimated from Table 2 which relates atmospheric pressure 
with elevation above mean sea level. Therefore, the 
approximate atmospheric pressure at an altitude of 2000 
feet, for example, would be: Local Atmospheric Pressure s . 
70Smm Hg. 

Adjust the Dissolved Oxygen calibration control until the 
proper value (rounded to nearest tenth) is displayed. Pour 
our the water; and then follow with a SINSE STEP. 

4.1.2 pH Calibration 

Calibrating the pH system requires the use of two 
Fisher-brand pH laboratory buffer solutions. Depending upon 
the application, either pH 4.0 or pH 10.0 is used in 
addition to pH 7.0. Invert the sonde unit and fill the 
calibration cup with fresh pH 7.0 buffer solution. Switch 
to "pH", and wait approximately S minutes for thermal 
equilibrium. Then adjust the pH calibration control until 
7.0 is displayed on the read-out. 

Pour out the 7.0 buffer and repeat the EIMSE STEP. Invert 
the sonde unit and screw on the calibration cup; fill with 
10.0 or 4>.0 buffer. After approximately S minutes, adjust 
the pH ''Slope'* control until either 10.0 or 4.0 (as 
appropriate for the buffer being used) is displayed on the 
read-out. Pour out the buffer and repeat the SINSE STEP Two 
Times 

4.1.3 Conductivity Calibration 

After the second SINSE STEP, take a clean paper towel or 
tissue, and blot most of the moisture in the electrode area 
so that the standard will not suffer dilution. 

Install a clean calibration cup and invert the sonde unit. 
The conductivity system is calibrated using at least two 
prepared KCl standard solutions with a known conductivity at 
2S*C. From Table 3. select two standard solutions with 
values of approximately one-third and two-thirds of the 
range you are oiost likely.to encounter in the field. For 
example, if you are going to be working in fresh water (0-2K 
scale) you vrauld want to use a O.OIM standard and a O.OOSH 
standard. Select the more concentrated of the two standards 
and pour it slowly do%m the side of the calibration cup 
until full. When the reading is stable, adjust the 
conductivity calibration control until the display matches 

0888J 
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the value listed in Table 3. Empty the calibration cup and 
repeat the BINSE STEP Two Times. Pour in the second 
standard. Check the reading on the Display. It should be 
correct within > 1% of the range being used. For example, 
if the 0-2K scale is used, the reading for the second 
standard should be correct within * 20 uS/cm of the true 
value. Pour out the standard solution. Perform a SIMSE 
STEP. 

4.1.4 Temperature Calibration 

The temperature system is factory calibrated and is accurate 
to • 0.2*C. No calibration adjustment is provided. A 
periodic check of the temperature system against an 
NBS-traceable thermometer should be performed as a 
verification. 

4.2 Pinal Preparation 

Turn the system off and disconnect the system components. Seplace 
all rubber dust caps. Remove the Calibration Cup from the Sonde 
Unit and replace the protective guard on the dissolved oxygen 
electrode. Pill the Storage Cup with tap water and install onto 
the Sonde Unit., The system is now calibrated and ready for field 
use. 

4.3 Pield Operation 

Remove the Storage Cup from the calibrated sonde unit -and install 
the guard or the optional sample circulator. Connect the system 
components. Lower the sonde unit into the water (sideways, if 
possible) and shako it to dislodge air bubbles trapped in the 
conductivity cell block. Release the sonde unit and lower it to 
sample depth. Wait until the readings stabilize <0.0. is the best 
indicator) and then record the value for each parameter. Repeat 
at new depths or locations. 

When using for ground water sampling, pour/place a sample of 
ground water into the Storage Cup and attach it to the sonde so 
that all nodes are submerged. 

Check the battery voltage occasionally; charge or change batteries 
if the level drops, below 10.S volts. DO NOT charge the battery 
routinely after each day's use. Doing so may shorten the life of 
the battery. Use the battery until the voltage level drops to 
between 10.5 and 11.0 volts. At this point put the battery on 
charge for 24 hours. 
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TABLE 1 

DISSOLVED OXYGEN SATUBATION VALUES IN 

DISTILLED WATEE AT 760 mm 

Tamo. (*0 DO (mic/1) Tamo CO DO (mK/1) 

0.0 14.6 15.5 9.9 
O.S 14.4 16.0 9.8 
1.0 14.2 16.5 9.7 
1.5 14.0 17.0 9.6 
2.0 13.9 17.5 9.5 
2.5 13.7 18.0 9.4 

3.0 13.5 18.5 9.3 
3.5 13.3 19.0 9.2 
4.0 13.1 19.5 9.1 
4.5 13.0 20.0 9.0 
5.0 12.8 20.5 8.9 
5.5 12.6 21.0 8.8 

6.0 12.5 21.5 8.8 
6.5 12.3 22.0 8.7 
7.0 12.1 22.5 8.6 
7.5 12.0 23.0 8.5 
8.0 11.8 23.5 8.4 
8.5 11.7 24.0 8.3 

9.0 11.6 24.S 8.2 
9.5 11.4 25.0 8.2 
10.0 11.3 25.5 8.1 
10.5 11.1 26.0 8.0 
11.0 11.0 26.5 8.0 
11.5 10.9 27.0 7.9 

12.0 10.8 27.5 7.8 
12.5 10.6 28.8 7.7 
13.0 10.5 28.5 7.6 
13.5 10.4 29.0 7.6 
14.0 10.3 29.5 7.5 
14.5 10.2 30.0 7.4 
15.0 10.0 30.5 7.4 
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Si be Approzifliate Mean 
Blevation- Barometcic Pressure 

1000 733 

ISOO 720 

2000 705 

2S00 694 

3000 680 

3SOO 669 

4000 656 

4S00 644 

5000 632 

5500 620 

6000 609 

6500 598 

7000 586 

7500 5 75 

8000 564 

8500 554 

9000 543 

9500 533 

10000 - 523 
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TABLE 3 

COMDUCTIVITY CALIBRATION STANDARDS 

Coaducitivias of Potassium 
Chloride Solutions at 2S*C 

M.V. « 74.555 

Conductivity Reading on 
Hydrolab Display for Given 
Ranae Settina (uS/cm) 

Cone. Grams KCl/L uS/cm (0-2K) <0-20K) C0-2Q0K) 

0.0005 0.03728 73.9 — 
0.001 0.074S6 147.0 147 - -
0.002 o.im 292.0 292 - -
O.OOS 0.3728 717.8 718 - -
0.01 0.74S6 1.413K 1413 141 -
0.02 1.491 2.767K 277 -
O.OS 3.728 6.668R 667 -
0.1 7.456 12,90K -— 1290 129 
0.2 14,911 24.82K 248 
0.5 37.278 S8.64R 586 
1.0 74.555 111.9K -— 1119 

NOTES: (1) Two conductivity standards are recouaended for each range 
setting (bozed-itt values). Calibration adjustments will be 
made first with the higher concentration and then with the 
loWer concentration. 

(2) Single dashes indicate ranges which are not recommended for 
calibration cheelcs. 

(3) The Hydrolab model 8000 is restricted to conductivity 
readings between 0-2000 yS/cm (0-2)c) scale), therefore 
conductivity readings and thus calibration solutions within the 
0-201C and 0-200h ranges will not apply. 
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1. purpose: 

The purpose of building security is to guarantee data security and 
confidentiality for the client as well as providing analytical data which is 
legally defensible. 

2. Policies: 

RMAL's security policy includes controlled access to the building, testing 
areas and data files, confidentially agreements with all personnel, 
identification badges for all personnel, electronic security and fire alarm 
systems, and a security guard. All visitors are also assigned visitor badges and 
are accompanied by RMAL staff during their stay in the facility. 

3. Safety Issues: Not Applicable 

4. Procedure: 

Building Security 
a. All exterior doors to the facility will remain locked at all times 

with the exception of the front entrance. 
b. During the hours of 7:00 a.m. to 6:00 p.m., the front entrance or 

main reception area is controlled by the receptionist and secured 
by locked entries. The alarm system is not activated during this 
time period. 

c. During the hours of 6:00 p.m. to 7:00 a.m., the front entrance is 
controlled by security guard. All persons entering or leaving the 
facility will be recorded by the security guard. The alarm system 
is activated during this time period to prevent all other exterior 
doors from being usable, including sample receiving and the patio 
doors. 

Prepared Date: 

Management Ai 
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Date: 
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d. Sample receiving during the hours of 6:00 p.m.to 7:00 a.m. is 
permitted only with the assistance of the security guard. 

Personnel Identification 
a. All employees and visitors are required to wear security badges at 

all times while on the premises of all ENSECO divisions. 
b. The personnel administrator is responsible for issuing a picture 

I.D. badge to an employee on the employee's first day of 
employment. Each employee is responsible for his/her badge. 
Additionally, each employee will be required to sign a 
"Confidentiality Agreement" which is included in the employee's 
personnel file. 

c. The receptionist is responsible for issuing a badge to each visitor 
to the facility. Visitors must request a badge from the front 
office of the division they visit, sign the visitor log and must be 
accompanied by an ENSECO employee before access to any building 
will be allowed. 

Building Alarm System 
a. While it is not anticipated that employees will have to set or 

disarm this alarm system, it is important that employees understand 
the procedure. Unless used correctly, the alarm will go off and 
the Arvada Police Department will be called. 

b. The procedure is confidential information and can be obtained from 
the Personnel Department. 

5. Responsibilities: 
a. It is the responsibility of each employee to maintain 

confidentiality of all clients data. 
b. The Personnel Department is responsible for issuing employee 

identification badges and having signed "Confidentiality 
Agreements" in each employee's personnel file. 

c. The receptionist is responsible for issuing visitor badges and for 
visitor sign-in during normal business hours. The security guard 
is likewise responsible for visitor and employee comings and goings 
between the hours of 6:00 p.m. and 7:00 a.m. 

d. Employees escorting visitors are responsible for ensuring that 
visitation procedures are followed and that data confidentiality 
has not been compromised. 

6. Comments: 
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Supersedes: 

1. Purpose 

All laboratory data will be subjected to a rigorous data review process 
prior to its release to the client. The review process has been developed to 
minimize errors associated with sample processing, sample analysis and data 
reporting and to ensure that information pertaining to a given sample is 
well-documented. The process consists of a three-level review whereby results 
generated for a specific project are evaluated to ensure that 

0 project is complete; 
0 precision, accuracy and detection limits are met; 
0 raw data interpretation is correct; 
0 all calculations are correct; 
0 contractual requirements are met; and, 
0 all information is well documented for archival purposes. 

Enseco/RMAL uses a computerized Laboratory Information Management System 
(LIMS), as well as a variety of custom software programs designed to perform 
calculations, check results, generate reports, and to ensure data integrity 
and security. Whenever possible, historical client-specific data may aid in 
the review process as an additional check on generated results. 

2. Policies 

All project data will be subjected to a three-tier review process 
including review by operations, the data review group for inorganics, GC/MS, 
and chromatography and the final review by the project or client managers. 
Data will not be released to the client until the review process is completed. 

Prepared by: Date: 
Allen J. Medine, Ph.D. December 9, 1987 

Date: 

QA Offije^r Approval^ )/ Date: 
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3. Safety Issues 

There.are no direct safety issues which are of concern for the data review 
process. As with other non-analytical activities, caution should always be 
exercised when performing data review functions in the laboratory. For 
example, discussing problems with analysts, examining original samples, 
checking preparation aliquots will require review personnel to be in the 
laboratory or in appropriate storage areas. A review of safety concerns for 
all of these areas shall be implemented. 

4. Procedure 

The data review framework is essentially the same for the metals, non-
metals, GC/MS and chromatography groups. The differences between each groups 
procedure are due to analysis differences, data entry and data correction 
software developed for LIMS. The data review process consists of three levels 
(LEVEL 1, LEVEL 2 and LEVEL 3). The general framework for the laboratory 
review process is shown in Figure 1. 

A. LEVEL 1 REVIEW 

The LEVEL 1 REVIEW begins at the analytical (bench) stage where LEVEL 1 
review is primarily a self-review of all information generated during the 
analysis. During the analytical test, the analysts have much information 
concerning the precision, accuracy and problems. The intent of the data 
review program is to take advantage of this condition by review of all 
analytical details generated by the analyst and subsequent approval of the 
test results and QC by the analysts immediate supervisor. Specifically, the 
functions of the analyst and supervisor are as follows: 

ANALYST: 
1. Review Prep Lab Notes - Preparation lab notes are to be 

reviewed to determine if there were anomalies observed which may 
affect the analysis for certain parameters. 

2. Review Special Instructions - For certain projects, the 
Client may have specified certain modifications to a standard test, 
analysis using a custom test, project specific QC, or special 
preparation of the sample. 

3. Record All Necessary Information - While this may be 
considered more of an operations or analytical method concern, proper 
documentation of the analysis, in sufficient detail to allow re­
creation of the analysis, is essential for an effective, efficient 
data review program and to permit development of a sound data archive 
program. An important part of data recording is to reveal whether 
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the test proceeded according to the Analytical Method SOP and that 
deviations from the method, anomalies during analysis, or that 
decisions concerning re-analysis are well-documented. 

4. Check All Calculations - Errors frequently occur during 
calculations for standard curves, dilution factors, unit conversions, 
or extrapolations from instrument response to appropriate 
concentrations. The analysts will check ALL calculations, or verify 
data entry into software designed to perform calculations, examine 
results for agreement with expected results (i.e. order of magnitude 
or better) and indicate that calculations were reviewed on the LEVEL 
1 REVIEW CHECKLIST. 

5. Provide Data and QC Summary - Summaries of parameter 
concentrations and QC data generated are to be provided to the 
supervisor along with raw data (bench sheets, chromatograms, etc.) 
for supervisor approval of the analytical results. 

6. Provide Out of Control/Anomally Sheet - Information regarding 
out of control situations or anomalies is necessary for review 
personnel to re-create the analysis when there are questions 
concerning the data which has been generated during the analysis. 
Holding time violations are to be clearly indicated along with the 
appropriate reasons for the violation. 

7. LEVEL 1 REVIEW CHECKLIST - The function of the checklist is 
to indicate that the above items have been considered in the 
analysis. The LEVEL 1 REVIEW CHECKLIST is shown in Figure 2. There 
are more detailed items which are considered during the analysis and 
the review procedure by both analysts and the immediate supervisor in 
the GC/MS, GC, Metals and Inorganic Groups. Much of this information 
can be found on the LEVEL 2 CHECKLIST'S. For example, in metals 
analysis using graphite furnace analysis, the analysts and supervisor 
will examine instrument standardization criteria (absorbance for 
standards,etc.), dilution factors, linear range compliance, detection 
limit adjustment and whether the Method of Standard Additions was 
required. 

SUPERVISOR: 

It is recognized that the analyst supervisors are not a part of 
the data review group. However, the supervisors are directly 
responsible for the analytical performance of the various analyst 
and, as such, are an integral part of the review process. The main 
functions of the supervisors are to review analysis as soon as 
possible and 1) accept analysis or 2) suggest re-analysis. As part of 
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the LEVEL 1 REVIEW process, supervisors will perform the following 
tasks: 

1. Review analysis package for QC, reasonable results, holding 
tie violations and general acceptance of analysis. It is very 
important that re-analysis decisions be made at this level. 

2. Signify approval on LEVEL 1 REVIEW CHECKLIST 

3. Approval of data entry into data base management system 

4. Schedule data entry (applicable to inorganics analysis at 
this time only). 

It will be the responsibility of the supervisor to review and 
approve (or disapprove) the analysis on a daily basis. It will not 
be acceptable for supervisors to allow their review packages to stack 
up while other tasks are being performed. The review process depends 
on a continual flow of information through the the various levels. 
To meet turnaround times and other constraints of a commercial 
laboratory, it is essential for supervisors to provide a timely 
review of data generated by the analysts. 
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B. LEVEL 2 REVIEW: DATA REVIEW GROUPS 

At the present time, separate data review groups exist in the inorganics 
division, the GC/MS division and the Chromatography division. A thorough 
review of the project data base takes place within the data review groups. 
There are numerous items which are common to each divisions review procedure. 
Each review group has developed a separate checklist to aid each reviewer in 
specifics related to the analytical tests. In addition, the reviewers in each 
group possess sufficient experience with the analyses conducted by the 
division to allow a comprehensive assessment of the precision and accuracy of 
the data generated. 

The LEVEL 2 REVIEW is considered to be a peer review of the analytical 
data and review of project specific requirements. At this stage of the 
review, a complete check of the tests assigned to a project is made against 
the project data base to assess project completion. Additionally, the 
preparation lab notes, bench sheets, QC forms and anomally sheets are reviewed 
in detail to ensure that raw data has been interpreted correctly, that 
detection, precision and accuracy criteria are met, that the information is 
well documented for archival purposes, and that contractual requirements are 
also met. 

Each data review group will evaluate the project data with respect to the 
LEVEL 2 REVIEW checklists. If any re-analysis is required at this stage, the 
decision is documented along with other project specific data. The LEVEL 2 
REVIEW CHECKLISTS for each group are shown in Figures 3-5. The completion of 
the LEVEL 2 REVIEW is indicated on the checklists by the appropriate 
signature. 

The reviewers will also provide information which is used by the report 
preparation personnel to prepare the final project report. Reviewers should 
provide comments on unusual or inconsistent results, anomalies, subcontractor 
data, and the extent of any necessary data qualification. Reviewers are to 
also assemble the complete package for report generation, including the above 
comments and raw data, when requested. 

Following the completion of the review by the peer reviewers, the complete 
package will be examined by the data review supervisor. Supervisors will 
provide additional review of comments, anomalies, data qualification, and 
relationships between parameteris, when appropriate. Approval of the LEVEL 2 
REVIEW by the supervisor is also indicated on the LEVEL 2 REVIEW CHECKLIST. 

The supervisors will also check the file for completeness, address 
comments from reviewers, and spot check results for reasonableness. The 
supervisors will also develop revisions to the data review SOP, provide 
training to data reviewers, assist development of computer knowledge-based 
review software and provide a continued evaluation of data review procedures. 
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At the completion of the review process for each division, the supervisor 
will change the project completion status in LIMS from status 4 to 7. 
Altering the project status in this way allows management to effectively move 
projects through the laboratory as rapidly as possible. 
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C: LEVEL 3 REVIEW: CLIENT MANAGERS 

The last review of project data takes place at the client manager level. 
This review is directed at the results obtained, the clients needs, overall 
project results across analytical divisions, special instructions, analysis 
problems, the extent of data qualification. Client managers are not 
responsible for numerical errors, wrong analysis dates and other information 
which is the responsibility of LEVEL 1 and LEVEL 2 REVIEW. 

5. Responsibilities 

LEVEL 1 REVIEW 

The operations supervisors are directly responsible for the approval of 
the analysis and the LEVEL 1 REVIEW CHECKLIST. The 
analysts are responsible for the analyst items on the checklist and being 
aware of what takes place during LEVEL 2 REVIEW. 

LEVEL 2 REVIEW 

The peer reviewers in each data review group (inorg., GC/MS and 
chromatography) are responsible for the detailed review of all project 
information as indicated on the LEVEL 2 REVIEW CHECKLIST. The data review 
supervisor is responsible for a brief examination of the project data and 
comments, additional comments appropriate for the final report, training 
reviewers, and developing review procedures to be used for the LEVEL 1 and 
LEVEL 2 REVIEW. 

LEVEL 3 REVIEW 

The client managers are responsible for ensuring that the client's needs 
have been met, that the data appears reasonable and that contractual 
requirements have been met. 
6. Comments 

For the review process to be effective in correcting problems and 
improving data generated in the laboratory, it is essential that reviewers 
inform operations supervisors and client managers on a regular basis of the 
problems which have been identified during the review process. Review 
checklists or written memos would be an effective means for alerting various 
personnel on problems which could be avoided or should be corrected. 
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Figure 1 - Laboratory Data Review Framework Form 
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ANALYTICAL TEST 
ANALYST ITEMS 

Y N NA Preparation Lab Notes Reviewed 

Y N NA Special Instructions Followed 

Y ' N NA Samples Properly Preserved and in Proper Container 

Y N NA Bench Sheets (Data Package Completed With All 
Information, Including Special Instructions 

Y N NA Blank Correction Procedure Followed 

Y N NA All Calculations Checked 

Y N NA QC Within Limits 

Y N NA Out of Control Form Filed 

Y N NA Analysis Anomallies Noted 

ANALYST COMMENTS: 

ANALYSTS REVIEW DATE 

SUPERVISOR ITEMS 

Y N NA Results Appear Reasonable 

Y N NA Re-run Decision Documented 

Y N NA Holding Time Violations Documented 

SUPERVISOR COMMENTS: 

SUPERVISOR APPROVAL DATE 

DATE DATA ENTERED BY WHOM 

Figure 2 - Data Review Program Form 
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DATA REVIEW PROGRAM 

LEVEL 2 REVIEW CHECKLIST PROJECT II 

INORGANICS: METALS NON-METALS 

Y N NA Project Assignment Record (LIMS) vs. Actual Data 

Y N NA Preparation Lab Notes Reviewed 

Y N NA Special Instructions Followed, Check Item 
Project Specific QC 
Raw Data Requested 

' Limited Sample Volume 
Special Preparation Needed 
Custom Analytical Test 
Special Holding Times 
Other 

Y N NA Bench Sheets (Analysis Package) Complete 
Y N NA Special Instructions Noted 
Y N NA Detection Limits Correct 
Y N NA Blank Correction Procedure Followed 
Y N NA Significant Digits Correct 
Y N NA All Calculations Checked 

Y N NA QC Checked and Acceptable 
Y N NA QC Lot Assignment Correct 
Y N NA Out of Control Form Filed 

Y N NA Analysis Anomallies Noted 

Y N NA Re-run Decision Documented 

Y N NA Analysis Date Reflects Date of Accepted Data 

Y N NA Holding Time Violations Documented 

Y N NA Camera-Ready Report Cover Sheets Completed 
Y N NA Prep sheet Attached 
Y N NA Analysis Anomally Sheet Attached 
Y N NA Raw Data Attached 

LEVEL 2 REVIEW APPROVAL DATE 

CORRECTIONS ENTERED DATE 

SUPERVISOR APPROVAL DATE 

Figure 3 - Data Review Program Form 



Page: 11 of 12 
Date: 12/9/87 
Number: LP-RMA-0001 
Revision: 0 

GC/MS DATA REVIEW CHECKLIST 

1. Check LIMS Test vs SOP. 
2. Check anomalies sheet and QC forms. 
3. Check standard and see If it was updated. 
4. Look at chromatogram for: 

a. carry-over 
b. truncating peaks 

CI3 c. general chromatographic quality 
d. very large unknown peaks 

5. Recalculate run factors. 

6.- Check surrogates. 
7. Check Quant list for: 

a. linear ranges 
^ b. co-eluting compounds 

c. IS areas 
d. carry-over 

^ 8. Check spectra for ID'S and saturation. 
9. , Check if TID's are pulled if necessary. 

CH 10. Check chromatogram vs Quant list vs TID's. 
CH 11. Recalculate all target compounds and TID's. 
^ 12. Note any anomalies not on form already. 

13. Over-all project review (compound types, ratios). 

Figure 4 - GC/MS Data Review Checklist Form 



Page: 12 of 12 
Date: 12/9/87 
Number: LP-RMA-0002 
Revision: 0 

PATA REVIS;W PROGRAM 

LEVEL 2 RKVTEW CHECKLIST PROJECT # 

CHROMATOGRAPHY 

Y N NA Project Assignment Record (LIMS) vs. Actual Data 

Y N NA Preparation Lab Notes Reviewed 

Y N NA Special Instructions Followed, Check Item 
Project Specific QC 
Raw Data Requested 
Limited Sample Volume 
Special Preparation Needed 
Custom Analytical Test 
Special Holding Times 
Other 

Y N NA Bench Sheets (Analysis Package) Complete 
Y N .NA Special Instructions No*ed 
Y N NA Detection Limits Correct 
Y N NA Blank Correction Procedure Followed 
Y N NA Significant Digits Correct 
Y N NA All Calculations Checked 

Y N NA QC Checked and Acceptable 
Y N NA QC Lot Assignment Correct 
Y N NA Out of Control Form Filed 

Y N NA Analysis Anomallies Noted 

Y N NA Re--run Decision Documented 

Y N NA Analysis Date Reflects Date of Accepted Data 

Y N NA Holding Time Violations Documented 

Y N NA Camera-Ready Report Cover Sheets Completed 
Y N NA Prep sheet Attached 
Y N NA Analysis Anomally Sheet Attached 
Y N NA Raw Data Attached 

LEVEL 2 REVIEW APPROVAL DATE 

CORRECTIONS ENTERED DATE 

SOPERVISOR APPROVAL DATE 

Figure 5 - Data Review Program Form 



Enseco 
STANDARD 
OPERATING 
PROCEDURE 

Subject or Title: Page 1 of 8 
SAMPLE LOG-IN - REFER TO QAPP SECTION 7.1 

SOP No.: Revision No.: Effective Date: 
LP-RMA-0003 Original 12/9/87 

Supersedes: 

1. Purpose: 

To create analyses records in the laboratory computer for notification to lab 
analysts. 

2. Policies: 

Log-in must be completed within 24 hours of authorization by a project 
manager. Authorization occurs when a PAR, Menu of Analytical Services (Figure 
1), and Project Screen in the computer are filled out and the information Is 
turned in to the Receiving area (Client Services). 

3. Safety: Not Applicable 

4. Procedure: 

As log-in proceeds fill out the LOG-IN checklist (Figure 2) and address all 
the Issues on this form. ' 

a. Retrieve the samples from the walk In cooler. Compare the bottles with 
the paperwork and PAR. Check for the correct test and sample matrix 
and properly preserved bottles for tests. 

b. Check that the labeling was done correctly and referenced properly on 
the chain of custody. 

c. Read the Menu of Analytical Services and PAR. Check for any jobcodes 
and special Instructions. Special Instructions are entered In the 
computer using a text editor and are then visible to all analysts. 
These are entered by the project managers. 

d. Go to Data Set Maintenance In the Computer. Modify the project screen 
to change the project from P(planned) to A(actlve). Verify the number 
of samples and the amount of $. 

e. Using the group code editor In LIMS (laboratory computer) set up groups 
of tests according to the PAR. Duplicate and Matrix spiked samples 
(Project specific QC) need to have separate groups of tests. Print 
copies of these group codes. 

"TMh h -"Ulh 
Date: 

Management Approval: f Date:' 

QA Of f 1 cerNVffproval: /J / Date: / 



Enseco 
STANDARD 
OPERATING 
PROCEDURE 

Page _2_ of 

SOP No.: Revision No.: Effective Date: 
LP—RMA-0003 Original 12/9/87 

f. Go to the Log-in sample program. Assign the proper group code (groups 
of tests) to each sample separately, adding the received date, 
collections date, and client identification. List the bottles 
received for each sample and the location they will be placed. 
Samples placed on a hold status may or may not be logged in depending 
on the decision by the project manager. 

g. Print a list of the samples, tests assigned, and bottles received 
through a select report. Print a copy of the project screen. Print an 
Acknowledgement letter indicating the samples received, RMAL numbers, 
and any discrepancies noted upon receipt. 

h. Perform any compositing, filtering, or splitting necessary. Create 
any additional preserved bottles if necessary. 

i. Fill out the Analysis request form for subcontract work (Figure 3) if 
necessary. A purchase order must also be filled out. For 
subcontracting to another Enseco facility fill out the Interlaboratory 
Analysis Request form (Figure 4). 

j. Put samples in the proper locations. Volatiles are placed in 
refrigerators near the MS and 6C areas. Waters for organic prep are 
placed in refrigerators near the Organic prep labs. Inorganic water 
bottles are placed in the walk in cooler and arranged by type of 
preservative. Solids and Wastes are stored in the walk in 
refrigerator on color coded shelves that are cross referenced by a 
color coded board in the receiving area. 

k. All printed paperwork is placed in the project folder and it is 
reviewed by the supervisor. The folder is then stored in the 
Receiving area while the project is active. 

1. Changes that need to be made to a project after log-in must be 
requested by filling out the Log in Change form (Figure 5). 



Enseco 
STANDARD 
OPERATING 
PROCEDURE 

Page _3_ of 8 

SOP No.: Revision No.: Effective Date: 
LP-RMA-0003 Original 12/9/87 

5. Responsibilities: 

Project manager is responsible for correctly filling out the PAR, special 
instructions. Menu of Analytical Services, and Project screen. Turnaround time 
is decided by the project manager. Sample Receiving technicians are responsible 
for transferring the information to the laboratory computer. 

6. Definitions: 

Special instructions - Typed instructions in LIMS to the operations 
groups and analysts that are necessary to complete the work and can 
not by indicated by using one of the computer tests. 



SOP No. LP-RMA-0003 
Page: 4 of 8 
Date: 12/9/87 
Revision: Original 

Proj. #_ Filled out by: 

Client Name Date: 

MENU OF ANALYTICAL SERVICES (GENERAL INFO.) 

Project manager must complete and submit this form to Sample Receiving along with PAR. 

• PROJECT TYPE: [ ] Industrial [ ] EPA/CLP 

• WORK LEVEL DESIGNATION: (specify one only) [ ] 1 ( ] 2 [ ] 3 

• ACKNOWLEDGMENT LETTER: [ ] Normal [ ] Other Specify: 

TURNAROUND; [ ] Normal 
(Report Due Date) 

[ ] Rush 
(Verbal Results Due Date) 

If rush, check boxes 
to indicate completion: 

(Report Due Date) 

( ] Operation's Consent 
[ ] Rush mail message sent 

• BILLING: 

If rush, circle divisions involved: GC MS IN 

List [ ] Std. Discount/Surcharge 
Note any special billing instructions: 

ME 

• SAMPLE DISPOSAL: [ ] Return to client (30 days after completion of project.) 
[ j Disposal by RMAL ($2S/sample). 
[ ]' Store beyond 30 days ($5/month/sampIe) 

Estimate additional time beyond 30 days. 
[ ] Other, specify: 

• REPORTABLES: [ ] Standard RMAL "Camera Ready" Report only, 
t j Project Specific QC 
( i Special QC 
I ] EPA/CLP, Specify package(s), (VOA, BNA, etc.) 
I 1 Special format 
I j Verbal results to client. 

Details: 

Figure 1 - Menu of Analytical Services 



SOP No. LP-RMA-0003 
Page: 5 of 8 
Date: 12/9/87 

LOG IN CHECKLIST Revision: Original 

PROJECT #: ADD ON #; 

LOGGED BY: 

PAR COMPLETE OR UPDATED?: 

LIST PAR PROBLEMS: 

PROJECT SCREEN CORRECT? <# of samples, S amount) 

SAMPLE MATRIX CORRECT? 

TEST MATRIX CORRECT? 

SHORT HOLDING TIMES ON BOARD? 

VOAS ON BOARD? 

CHAIN OF CUSTODY SIGNED? 

SAMPLE BOTTLES LABELED CORRECTLY? 

APPROPRIATE BOTTLES FOR PARAMETERS?. 

LIST BOTTLE PROBLEMS 

VOA VIAL FOR VOA ANALYSIS? 

SUBCONTRACT FORM FILLED OUT?. 

BOTTLES MADE TO SEND OUT? 

BOTTLES BOXED AND PUT AWAY? 

SPECIAL INSTRUCTIONS IN LIMS?. 

BNA OR VOA TESTS MODIFIED? 

GROUP CODES SENT TO JEFF LOWRY? 

Figure 2 - Log In Checklist 



SOP No. LP-RMA-0003 
Page: 6 of 8 
Date: 12/9/87 
Revision: Original 

ANALYSIS REQUEST FOR SUBCONTRACTS 

RNAL Project Niimber: 

LeOooreptory to be subcontracted: 

Project Manager: 

Results Due: 

Bottle 
S6unple ID Nvunber Matrix Par€uaeter Description Coiounents 

Figure 3 - Analysis Request for Subcontracts 



SOP No. LP-RMA-0003 
Page: 7 of 8 
Date: 12/9/87 
Revision: Original 

INTERLABORATORY ANALYSIS 

SHIP TO: (circle one) SEND RESULTS TO: 
Rocky Mountain Analytical Laboratory 

CAL ERCO CLE GAS MAR HOU 49SS Yarrow Street 
Arvada, CO 80002 
(303)421-6611 FAC: (303)431-7171 

Attention: Attention: 

CLIENT NAME PROJECT NO. 

Relinquished by: (Signature) Received by: (Signature) Date Time 

Relinquished by: (Signature) Received by: (Signature) Date Time 

Import 
UbID EnsecoID Client ID 

Matrix Date Date Date 
(a. s. w) Sampled Rec'd Auth. 

Analysis 
Requested/ 

P.L 
Item# 

Sample 
Condition 

Upon 
Receipt 

a. 

b. 

c. 
d. 

c. 

f. 

Verbal results required by (date): Written results required by (date): 

QC: Q Standard Enseco Q CLP Protocol Q Project-Speciflc 

Sample Disposal: Q Enseco Q Return to Client Q Phone RMAL 

Raw Data Copies Needed: Q Yes Q No 

Detection Limits: O Standard Product D Other* 

Holding Times: Q Enseco O EPA-dP Q Other* 

g, •Special Instructions:. 

h. Intercompany Rebate: (circle one) 0% S% 10% i. P.O.Number, 

Figure 4 - Interlaboratory Analysis 



SOP No. LP-RMA-0003 
Page: 8 of 8 
Date: 12/9/87 
Revision: Original 

LOG-IN CHANGES 

DATE 

PROJECT # 

CHANGE REQUESTED BY 

DESCRIBE CHANGE (tests added or deleted,corrections,etc.) 

PRICE LIST INCREASE: 

NEW DATA DUE: 

NEW REPORT DUE: 

PROJECT MANGER SIGNATURE 

Figure 5 - Log In Changes 



STANDARD 
OPERATING 
PROCEDURE 

Enseco 

Subject or Title: Page 1 of ZS 
USE OF PAR (Project Assignment Record) - Refer to QAPP Section 7.1 

SOP No.: 
LP-RMA-0004 

Revision No.: 
Original 

Effective Date: 
12/9/87 

Supersedes: 

1. Purpose: 

To designate and authorize the tests required for each sample (or sample 
site) and the matrix of these samples In order for a sample receipt technician to 
assign these tests In the lab computer. 

2. Policies: 

PAR'S are always filled out before the log-In process may take place. 
Changing a standard list of analytes for a test logged In must be approved by a 
senior level manager. 

3. Procedure: 

Choose one of the 4 types of PARs. 

Long Form - for projects Involving Mass spec., Chromatography, 
Inorganic and metal work. (Figure 1). 
Inorganic - for only Inorganic and metals work. (Figure 2) 
Chromatography - for only chromatography work. (Figure 3) 
Mass Spectrometry - for only Mass spec. work. (Figure 4) 

Fill In the Information at top. Group the samples by similar tests 
required for the same sample matrix. Indicate the proper sample matrix 
(Figure 5). Indicate the proper test matrix (see the choices on the 
PAR). 

For tests 01 
20 
40 
16 
13 

water 
solid 
waste 
TCLP 
EP TOX 

Date: 

Managemen 

QA Of f 1 ce^pproval: ̂  / j / / 

Date: 

Date: 



Enseco 
STANDARD 
OPERATING 
PROCEDURE 

Page _2_ of 29 

SOP No.: Revision No.: Effective Date: 
LP-RMA-0004 Original 12/9/87 

c. Mark the columns associated with each group of samples for the test 
desired (with an x). Some exceptions are: 

S or Q are required for some tests to Indicate single or quad 
analyses 

T or D are required to Indicate Total or Dissolved 

C Is required to Indicate a change to a standard list. For 
any C marked there must be an explanation written on the PAR. 
For example some analytes might be deleted or added from a 
standard Priority Pollutant Semi volatile list. 

d. New tests that are not on the PAR must be created by the Data 
Administrator following completion of the Request form (Figure 6). 
Generic tests are available as place holders while the test Is being 
created. 

5. Responsibilities: 

Project managers are responsible for the accuracy of the PAR. 

6. Comments: 

TCLP preps must be assigned. They are not pulled with the Job codes. Some 
tests are not to be changed or modified (ICPLIT). Not all created tests are on 
the PAR. Most of the tests that RMAL sends to subcontractors must be hand written 
on the PAR. (Figure 7) 

7. Definitions: 

Jobcode - groups of tests that will be automatically assigned by the 
computer by the use of a simple phrase; example RCRAOIC assigns all 
RCRA tests. 



SOP No. LP-RMA-0G04 
Page: 3 of 29 
Date: 12/9/87 
Revision: Original 

LONG FORM pg 1. Last Rension; 6/8/87 Current Revision: 9/15/87 

Project # 
(SdOP Snpl Mtx Test Mtx 

A 

B 
C 

D 

E 
Hazard Label: 

|Rroj Mgr: |PreparBd 
Client Description 

Date: / / 
FMA Sanple Ntmbers 

«< >» <«A »> ORGANIC CHEMISTRY «< »> «< »> 

GC/LC Analyiea Teat ID Matrices || A B C D E 

SOMA 'Odbalanatbanes nof SDH 01 u 
* Balogenaitad Volatile Qrganlcs ## 601LI 01,20 ,16,46 

6011IL H 20 
* Arcanatle Volatils Organics #« 602LI 01,20 ,16,46 
ArooBtic vcA's (UM asaxjaoN LmuH) 602LIL 20 

Benzene, Toluene, Ethylhenzene, IQflenes 602Bm 01,20 ,16,46 

SDHA Volatiles MX SDH H 01 
Acrolein A Acryionitrile 603LI 01.20 

Phenols 604LI 01,20 

Benzidines 605L! 01.20 1 
Phthalate Esters 60611 01,20 

Nitrosamines || 607LI 01,20 

Organochlorlna Pesticides/PCB's 608 | OCP PP 01,20 ,16,46 

OC Pest's/FCB'S (ICH DEIECnCN LDOT) OCP PPL 20 

NPDES Organochlarine Pesticides/PCB' s OCP PP 01,20 

* BSL Organochlorine Pesticides/PCB's ## OCP HSL 01,20 

HSL OCP's/PCB's (I£W DETECnCN UMIT) OCfflSIL 20 

CLP/B5L Organochlarine Pesticides/PCB's OCP XP 01,20 

Appendix 8 or 9 Organochlarine Pest/PCB's OCP AP9 01,20 

Tdf Characteristic Organochlarine Pests. OCPICLP 01,20,16,46 

* SDHA Organochlarine Pesticides OCP SDW 01 
* PCBA Organochlarine Pesticides OCP RCR 01,20 

PCB's PCB 01,20, 45 

Nitro-Aromatics A Cyclic Ketones 609L! 01.20 II 
* Polynuclesur ArcBBtic Hydrocaztocns / 610 LCPNA II 01,20 ,16,46 | 

Haioethers 61111 1 01.20 

Chlorinated Hydrocarbons 612LI II 01.20 
Qrganc^ihosphate Pesticides «# OPP 01,20 

II II 
## Hast Hcdlfiable Test 
* Inferred Stand2uxl Product (01 & 20 Bo: 

Noted C - Change 
)lded) 01 & 20 Bolded - Std.Prd. DL 

Figure 1 - Long Form for GC/MS, Inorganic. Metal Analyses 



LONG FORM pg 2. 

SOP No. LP-RMA-0004 
Page: 4 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/15/87 

GC/LC Aaalyses (cont.) || Test ID Matrices A B C D E 

Afipendix 8 or 9 OrganoEtosphate Pesticides|| GPP AP9 01,20 

Appendix 8 or 9 Herbicides HRB AP9 01,20 
TClf Hnrblcidps || HRBIdf 01,20, 16,46 

' SDHA Herbicides HRB SDW 01 

* RCRA Herbicides ## HRB RCR 01,20 

Triazines 619LI OUO 

carbamate 6 Urea Pesticides/ HPDC 632LI 01,20 

Penta & Tetracblaropbenol POP 01,20 

Ethylene Dibranide (EDS) 504LI 01,20 

I^dracaxbon Scan by FID GC HID 01,20 

Boiling Point Distribution By GO GC EPD 01,20 1 
Hater Hiscible Solvents GC DAI 01 1 
Senivolatiles by MSD MSD ENA 01,20 

Vdlatiles Toy MSD MSD V3A 01,20 

Senivolatiles by FID GC ENA 01,20 
Base Heutrals by FID | GC BN | 01,20 
Acids by FID || GC ACD | 01,20 
land XreatiaBnt Demonstration / HPIC IC DID 01,20,43, 16,46 

II II 
GC/MS Analyses 

Priority Pollutant Volatiles || VGA 624 01,20 ,40 16,46|| 
Pri. Pollutant VGA's (ICW DEIECnCN UMIT) VQA624L 20 1 
Priority Pollutant Senivolatiles ENA 625 01,20 ,40 16,46|| 
Priority Pollutant Acid Organics ACD 625 01,20 ,40 
Priority Pollutant Base/Neutral Organics EN 625 01,20 ,40 

* Hazardous Substance List Volatiles || VOA HSL 01,20 ,40 16,46 
HSL Volatiles (IGH EETECnCN UHIT) | VQAHSU. 20 

* Hazardous Substanoe List Sanivolatlles | SNA HSL 01,20,40 16,46 
* Hazardous Substanoe list Acid Organics || ACD HSL 01,20 ,40 
• Hazardous Substance list Base/tfeutral Qrg|| BN HSL 01,20,40 

df/RSL Volatiles (TIO's Included) | VGA dP 01,20,25 

## Most Modifiable Test C-Change noted. 
* Preferred Standard Product (01 & 20 Bolded) 

Figure I - Long Form for GC/MS, Inorganic, Metal Analyses 

Bolded 01 & 20 - Std.Prd. 



SOP No. LP-RMA-0004 
Page; 5 of 29 
Date: 12/9/87 
Revision: Original 

LONG FORM pg 3. iMSt Revision: 6/8/87 Current Revision: 9/15/87 

GC / MS Analyses (coat.) Test ID Matrices || A B C D E 
dP/RSL Semlvolatiles (TID's Included) ENA dP 01,20,25 II 
NH3ES Volatlles Organlcs VDA 624 01 
NECCS SemlvDlatlles Organlcs ENA 625 01 
AEf»idix 8 or 9 Vdatiles VIA AF9 01,20,40, 16,46 
Appendix 8 or 9 Senivolatiles BIA AF9 01,20,40, 16,46 
Appendix 8 cr 9 Chlorinated Dcodns & Rims ISNAF9 II 01,20 Div.22 
CIA-CLB OiflKlcns & Fursns DXN 1 01,20 DivJ2 
Appendix 8 TID Vdatiles VOKTItX 1 01,20,40, 16,46 
Appendix 8 TID Senivolatiles BNiaiDS 1 01,20,40, 16,46 
TCLP / Kasta Characteristic Vdatiles VCAldP 01,20,40, 16,46 
TdP / waste Characteristic Senivolatiles ENATdP 01,20,40, 16,46 
TOP / Land Restrictlan Volatiles VSA IRR 01,20,40, 16,46 
TCLP / land Restriction Senivdatiles ENA IRR 1 01,20,40, 16,46 || 
Refinery Hazardous Constituents Vdatiles V3A RE7 01,20,40, 16,46 
Refinery VQA's (ICW DEXBCTIICN LDOT) VCAREFL 20 
Refinery Hayarrinw Oonstiitaents ENA ENA REP 01,20,40, 16,46 
Pdynucleur Aronatic Hydrocarbons EN ENA 01,20,40, 16,46 
Pdynucleur Arcnatic Hydrocarbons SIM ENSHNA 01,20,40, 16,46 
Tentative Xdentif ication Vdatiles VQA ^D 01,20,40, 16,46 
Tentative Identificatlcn Senivolatiles ENA TID 01,20,40, 16,46 II 
Characberlzaticn Volatiles VQA CHR 01,20,40, 16,46 1 
Characterization Sesaivolatiles ENA CHR 01,20,40, 16,46 
Direct Aqueous Injection Vdatiles | VQA DAI 01 
Direct Aqueous mjection Senivolatiles ENA DAI 01 

I 

Bolded 01 & 20 - Std. Ftd. 
C - Change Noted 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



LONG FORM pg 4. 
«< »> 

SOP No. LP-RMA-0004 
Page: 6 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision; 9/15/87 

<« »> INORGANIC CHEMISTRY <«• «< »> 

Physical Tests Test ID Matrices A B C D E 
@Oarraslvlty By pH HEEEH # 01,20 
Gozzosivity, NACE NACE 01,20 

@ Color NE5G0IR 01 
@0dar OXR 01 
Fartide Size / Hydrcmster 20 

Fartide Size / Sieve 20 
Ignitability, dosed cup FISHET 01,20,40 

Feroent OiVKhter/Sdid (0/W/S) %CNS 40 
Fazoent O/H/S (Hcxlif led Oven Technique) %0KS»30 40 

Oil & Grease / Gracvimstric BALO&G 01,20 
Oil & Grease / Infrared Spectrometer (IR) IR OfiG 01,20 
Aromatic Oil & Grease / (IR) IR AO&G 01,20 
Total Petroleum Hydrocarbons (TEH) / (IR) IR TEH 01,20 

1 
H H II 

Mineral Tests 
@ Specific Conductance || CEESC # | 01,20 
@ Acidity 1 MEIACED || 01,20 
@pH 1 METEH « 01,20 

pH, Paste HEEEHF 20 
@ Alkalinity, TotaVCarb/Bicarb/Hydraodde MEIAIX 01,20 

Hardness, Titration BQRHAia} 
Hardness, ICF ICEHAR* 
Sodium Adsorption Ratio (SAR) ICF SAR 01,20 
Cation Exchange capacity ICR CEC 20 
Ion Balanoe Calculation ICNBALCAIC 
Ion Balanoe (Major Catians/Anions) See Job code: ICNBAIANCE || 

i 1 1 
Oxygen Demand / Carbon 

@ Biochemical CBtygen Demand (BOO) METBOD II 01 1 
Chemical Oxygen Dooand (OMJ) METOE} 1 01,20 

Total Organic carbon (TOC) TXTOC# II 01,(20 Div.l2) 
Furgeable Organic carbon (FOC) TOCPOC 1 01 

Dissolved Organic Carbon (DOC) TOCDOC 01 

. for 01 Matrix Only; Other matrices do not need an additiorad letter 

.ved, R-Heooverable. 
@ SHORT HOLDING Tl^^lES C-Change Noted. 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: 7 of 29 
Date: 12/9/87 
Revision: Original 

LONG-FORM pg 5. Last Revision: 06/08/87 Current Revision: 09/15/87 

Nitrogen || Test ID Matrices ABODE 

Total IQedahl Nitrogen (TKH) 1 TEdKN 01,20 

Ammonia. Nitrogen | TEmo 01,20 

Anmonia, DistHlfld | TBCNH3T 01,20 

Wi.toqen TEX3102 1 01,20 
TECN03 01,20 

Nitrite Plus Nitrate. Nitrogen TECWTCr 01,20 

@ Nitrate. IC IC N03 01.20 

e Nitrite. IC IC N02 01.20 

Total Organic Nitrogen See Job Code : TGNOl 
, 

Phosphorus 

@Qrthopho^4iate, OolorimBtrlc | TEXT) P || 01>20 | 

IC P04 01,20 

Palypboephate, IC IC PP04 01,20 

Total Hso^fcatus, Oolarimatrlc TBCT P 01,20 

Rioqfcorua, TCP See ICP Suite Conpcunds 

1 1 1 
Solids 

Total Solids (TS) || BAITS || 01,20 

Total Su^»ided (TSS) || BALESS || 01 

@ Total Dissolved Solids (TTS) || BAITDS 01 

Total Volatile Solids (TVS) BAITVS 01,20 

Volatile Su^)ended Solids (V5S) BALVSS 01 

@TUxbidity (NIU) || SPEIURB 01 

Settleable Solids (SS) || CGMESS 01 

II 11 
Microbiology 

©Colifom, Total | COUF T 01 

(SColiform, Fecal COLIF F 01 

« S-Slrale & for 01 Matrix Only; Other matrices do not need an atMLticral letter 
• T-itatal, D-Ol^lvad, R-Reooverable. 

C-Qianga noted. 
@ SHORT HOLDING TIMES Underlined Items Are Preferred 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



Lorrc FORM pg 6. 

SOP No. LP-RMA-0004 
Page: 8 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/15/87 

Sulphnr | Test ID Matrices ABC D E 

01,20 

sulfate, TUrfaidUmBtric | SFES04 01,20 

@ sulfite, UtriiUHtfic || BOBSOa 01,20 

^sulfite, IC 1 IC S03 01,20 

SEES * 01,20 

sulfide, IC IC S 01,20 

sulfur, TCP Sea ICP Suite Oonpounds 
SEES R 01,20 

ndosulfate, IC IC S203 01,20 
Biiocyanate, IC H IC SCR 01,20 

1 
1 1 

Cyanide 

Qanide, Ibtal | TBCCM T || 01,20 
Qanide, Amenable to Oilorination TBOCN F II 01,20 
qranide. Weak & Dissociable TEXXN W II 01,20 
Qfianide, IC IC CN 1 01,20 
QNB)i<3e - Reactive TBOCN R 1 01,20 

• 1 1 
1 

Halogens 
Bfconide, IC y IC BR 01,20 
Oiloride, Utrlmetric | BORCL 01,20 

IC CL 01,20 
@>Chlarine, Residual IOICL2R 01,20 II 

Becrhlorate, IC IC CL04 1 
HEHF 

1 01,20 
01 20 

Eluoride, Distilled, Electrode MEXF T 01,20 
Fburide. IC IC F 01,20 

Todiftn, TO IC I 01,20 

TQXrCQGP 01,20 

Hsgeable Organic Halogen (FOX} TGKEOX 01 

Ofssblved Organic Halogen (DQX) TQXDCK 01 

1 1 
#-S-S: for 01 matrix only; Other matrices do not need an additional letter 
*- T-Totil, D-Oissolved, R-Reooverable. 
@ SHORT HOLDING TIMES, C-Oiange Noted. Ohderllned Items Are Preferred 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



LONG-FORM pg 7. 

SOP No. LP-RMA-0004 
Page: 9 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/15/87 
Radiochemlstry | Test ID || Matrices || A B C D E 

Gross Alpha & Beta RADA&B H 01,20 || 
Lead 210 RAFB210 II 01,20 
Radium 226 BAD226 II 01,20 
Radium 228 BAa228 01,20 

Ibcrium 230 RA!IH230 01,20 

Otanium, Natural onxDosc 01,20 

, 

i i II II 
Other Test! 

Tannin / Llgnin II 01,20 Div.22 
Ihanllcs (4-AAP) SEGEHEN 1 01,20 

@ Surfactants (NBAS) SEEHBAS 1 01,20 
t'l.i miwnrn 

TCLP Master Preps 
TCXF Prep / EXTRACTABLE Organlcs Only** || H40TCIIO || 40 
TdP Prep / VOLATILE • Organlcs Only | H40ZHE 40 
TdP Prep / METALS Only || H40ICLEM 40 
TOP Prep / METALS & EXRACT. ORGS Only || M4(nciP 40 

** Xncltxies Pesticides 

« S-Slngle & Q-Quad for 01 Katnx Only; Other mtrlces do not need eui additional let±er. 
• IMnssolved, T-a)otal, R-Reooverable; 
@ SHORT HOLDING TIMES C-Changa Nbted. 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



LONG FORM pg 8. 

SOP No. LP-RMA-0004 
Page: 10 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/IS/87 

Trace MetaU by ICP & AA Test ID Matrices A B C D E 

* ICP Scan / 27 Metals, Staadard Product ICP LI* 01,20 

ICP Metals, Soltible SeiLts ICP SS 01,20 

ICP Suite / Choose Frcm List Belcw ICP* 01,20,T16,T46 || See belcw 

Choose: ICP Suite, U 
AA Metals' || Test ID A B C D E 1 

Choose: ICP Suite, 1 
1 AA Metals | 1 Test ID ABODE 

Aiumiflun, ICP Manganese, ICP | 

1 Test ID 

AntinciV, FUm AA FSB* Mercury, CV AA CVHS* 1 
Antimony, ICP Molybdenum, ICP 

Arsenic, Fum AA FAS* Nibkel, ICP 

Arsenic, Ryd Gen DIV. 22 Osmium, ICP 

Arsenic, ICP Ehosphcrus, ICP 

BarlTM, ICP II Potassium, ICP 

Beryllium, ICP Selenium, ICP || || 

Boron, ICP Selenium, FUm AA | IPSE* || 
Cadmium, Fum AA PCD* Selenium, Hyd Gen Div. 22 

Silica (Si02), ICP 

calcium, ICP II Silicon, ICP 
Cbrondum (HI) CRf34 1 Silver, Fum AA FAG* 

Chromium (VI) SPECS6* Silver, ICP 

Chromium, ICP Sodium, ICP 

Cobalt, ICP Strontium, ICP 

copper, ICP 1 Sulphur 

Iron, ICP 1 Thallium, Fum FTL* 

Lead, Tot Organic || Tin, ICP 

iBad, Fumaoe AA FPB* Titanium, ICP 

Lead, ICP uranium. Natural 

Lithium, ICP 1 Vanadium, ICP 

Magnesium, ICP Zinc, ICP 

1 

• D-Dissolved, T-Total, R-Recoverable; (01,20,16,46 matrices for ICP* & Fumaoe Tests) 
« DIS - Di^ved, TOf- Total. 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: H o'f 29 
Date: 12/9/87 
Revision: Original 

LONG FORM pg 9. Last Revision: 6/8/87 Current Revision: 9/15/87 
laorgSnic Regulatory Packages Job Code Matrices || 1 A B C D E 

Appendix vm Metals/Inocganics AP8**MI 01,09,20,40,161 r 
l^pendix IX Metals/Itncganics AP9**Mr 01,09,20,40,16 
Appendix IX Cptional-Water Chem. I^uCTneters ICMBAIANCE 09 
Hazardous Substanoe list (HSL) Met/Inoig HSLMMt 01,09,20,40,16 
CXP / BSL Metals/Inorganics ai>**MI 01,09,20,40 

SENA Priaary Metals / Inarganics | |sEWAP**tVI 01,09 
SENA Seocndaxy Metals / inorganics |SENAS*W 01,09 1 
RCRA Total Metals |BCRA*<tf 01,09,20,40 1 
RCRA EP I Metals |EPI RCBM Std«R?d« EIL 1 
RCRA H Metals ||EFII RCSM 1 
RCXA Grcunduater Suitability |RCRASM(VVK 01,09 
RCRA RAtec Quality Metals/Inorganics |SCRAQMHI 01,09 
RCRA GrcundHater Quality Indicators |RaiAI*n{I# 01,09 
Mxsrity Pollutant Metals |pp**M 01,09,20,40,16 
Priority Pollutant Inorganics PP**I 01,09,20,40 
Refinery Total Metals (Hazardous Oonstd.tuent) 01,09,20,40,16 
Refinery EP I Metals EPI REFM 40 
Refinery EP U Metals EPH REEM 40 
MPCCS Part A morganics NPnA**I 01 J| 
MFECS Part B Metals / Inarganics / RAO NPDB**MIR 01 1 
NFCES Part C Metals / Inarganics ||PP**»VI 01,09,20,40 1 
TdP Metals Aqueous Leachate |oiC**M 01,20,16 1 
TOP Refinery Metals See REFBC16M 

# Su-rSingle, Q-Quad 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: 12 of 29 
Date: 12/9/87 
Revision: Original 

5 UMS FCCil pgio. Last Revision: 6/8/87 Current Revision; 9/15/87 

Item Number Changes 

Comments To Sample Receiving : 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



JOB CODE5 PS 1 

SOP No. LP-RMA-0004 
Page: 13 of 29 
Date: 12/9/87 
Revision: Original 

Last. Revision: 4/2/87 Issued: 6/8/87 

SDWA Drinking Water Parameters ||J.C0DE ID Matrices A B C D E 
Primary Oonplete ||SDNAP**C 01,09 

Prinaxy Matals |SDNAPMM 01,09 

Primary Znorganics ||SDNAP**I 01,09 

Primary Radioctaanistry |SDNAP**R 01,09 

Primary Otganics SDNAP**0 01,09 
SDNAS*«MI 01,09 

Priority Poilntanto 
PP**C "{ Ocn(d.eta PP**C "{ 101,09,20,40 

Hetals PPMM |01,09,20,40,16 

motganics PPMI |oi,09,20,40 
Organics PPMO |oi,09,20,40,16 

Hnaardons Snbstance List 
|1BL**C 
|HSIA*MI 

01,09,20,40 H 
Matal^Onatganics | 

|1BL**C 
|HSIA*MI 01,09,20,40,16|| 

OtganicB ||IBLMO |01,09,20,40,16|| 
RCRA Groundwater - Monitoring Parameters 

Suitability rvw^ias-a pa»s**c 01,09 
Suitability Matals BCRASMtf 01,09 
Suitability Ihorganics Ra»S**I II01,09 
Suitability Badiochfiaiistry |RCI»S**R ||O1,09 
Suitability Organics naas**o 01,09 
Quality Matals / Imcganics BCRAQMMI 01,09 
indicates: Xnorganics RCIAI**I# 01,09 

CLP / EPA Report Packages 
Ocafilete ||C1P C 
Hetals / Inorganics ||ciP MI 
Organics ||cLP 0 

# S-Single, Q-QiaKi For 01 & 09 Matricjes Only 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: 14 of 29 
Date: 12/9/87 
Revision: Original 

JEB. m 2. 
Wiute Cha riitics & Other Tests 

Last Revision: 4/2/87 Issued: 6/8/87 

J.CODE ID II Matrices B D E 

WC Inccganlcs | |RCRAnC40I 1 |40 1 
EEV Metals EPI BCRM II 1 
EPV Organics EPT BCRD 

EPH Oily Haste Hetals EPH RCPM 

TOP neste Characteristic (mark one: M/O/C ) asctmu/o/c 01,20,16 1 

land Restriction Rule IRRMO 01,20,16 1 
RCBAMetals RCSA*«M 01,09,20,40,16| 

Refinery Hasardons Constitnents (HC) 
EC Omplete | |01,09,20,40,16| 

HCMetals | |BEFHC^ I 101,09,20,40,161 
HC Qrganics | |REEHC*«O I |oi,09,20,40,16| 

Waste Characteristics - Refinery 

Inarganics " i IREEHC**! 1 1" 1 
EPI Metals 1 |EPI REPM I 
EPH oily Maste Hetals | jSPH REPM 1 1 1 

Appendix 8 List 
Oonplfitbd 1 jAPe**c 1 101,09,20,40,16 
Metals / marganics | |AF8*«MI I {01,09,20,40,16 
Organics | |AP8*«0 . 1 101,09,20,40,16 

Appendix 9 List 
OwpTahn 1 ||AP9**C 01,09,20,40,16|| 
Hetals / Inocganics | IAPRMMI 01,09,20,40,16|| 

|AF9*SO 01,09,20,40,16| 
lonbalance 

Ocnplete |ICNBAIANCS |01,09 
Cations OOTCNS |oi,09 
Anions ANICNS |oi,09 

TCLP MASTER,(M40), PREPS : THESE ARE NO LONGER INCLUDED IN JOB CODES !! 

YOU MUST PIECE THE M PREPS TOGETHER WITH DESIRED ANALYSES ; SEE FLOWCHARTS 

-TCXP Prep / EXTRACTABLE Organics Only * || IMOIClfO | 40 

TCLP Peep / VOLATILE Organics Only M40ZHE II 40 
TCIP Prep / METALS Only H40rCIfM 1 40 
TCLP Prep / METALS & EXTRACT. ORGS Oily M40TCXP 40 

• inclvdes Pesticides 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: 15 of 29 
Date: 12/9/87 
Revision: Original 

INORO CHEMISTRY pg i. Last Revision: 6/8/87 Current Revision: 9/15/87 Job Code Y N 
I>roject # Ptoj. Mgr.: Prepared By: [Date: / / Spcl. Inst: Y N 

Grai^ Snpl Mt3c Test Mtx 

T' 
B 
C 
D 

E 
Hazard label: 

Client Description FH2V Sasple MUnters 

Pbytlcal Tests Test ID II Matrices ABODE 
@Oarrosivlty by pH ME3IH « |oi,20 

MACE |oi,20 
MESCOIR |oi 

@Odar QDCR ||oi 
Krticle Size / Bydrometer I20 

20 
Ignitability, aosed Op EXSHET 01,20,40 
Peroent Oil / ftater / Solids %aNS 40 1 
Oil & Grease / Gravinstrlc BAL O&G 01,20 
Oil & Grease / Inftared Spectrooeter (IR) IRO&S 01,20 
AraDatle Oil & Grease / IR ||lR AOfiG ||01,20 
Total Petroleum RydrQcarbons (TEH) / IR ||lR TEH ||oi,20 

Mineral Teate 
(g Specific Omductance CECSC « 01,20 1 
@Acidity MEISCID 01,20 11 
@PH MEXEH # 01,20 

pH, paste IIMEEEHP 1120 
@ Alkalinity, TotaVCSuda/Bicarb/Hydroxide IMETAIK ||OI,20 

Hardness, Titration |BUI«ARD | 
Hardness, ICP ||lCEHAR* 
Sodium Adsorption Ratdo (SAR) ||lCP SAR 01,20 
cation Exchange Capacity ICP CBC 20 
Ion Bedanoa Calculation ICNBAICAIC II 
Ion Balance (Major Cations/Anions) See Job Ctoda: ICNBAIAMCE 

Oxygen Demand / Carbon 

(g Biochemixal Oxygen Demand (BOD) |HETBC» 01 
Chemical Oxygen Demand (COD) IMETCOD 01,20 
Total Organic Carbon (TOO) TOCTOC# 1 01,C20 Div.n) 
Furgeable Organic Carbon (POC) TOCPOC |01 • 
Dissolved Organic carbon (DOC) TOCDOC ||01 

C-Change noted. 

for.01_Ibtrix Only; other matrices do not need an additional letter 

e SHCRT HOIDIMG TIMES 

ror 01 Matrix Only; 
.ved, R-Beooverable. 

Figure 2 - Inorganic and Metal Analyses 



INORGANIC CHEMISTRY pg 2. 

SOP No. LP-RMA-0004 
Page: 16 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/15/87 

Nitrogen Test ID t 1 Matrices 
|01,20 

A B C D E 

Total I^edahl Nitrogen (TEN) TECn/N 
1 Matrices 
|01,20 

Mmnpia, NlttCTm TSCNID |01,20 

Amnonia, Distilled TEOttDT 01,20 
ffl> Nitrite. Nitrogen TBCND2 01,20 
/a Nitrate. Nitrogen lECNDS 01,20 

Nitrite Plua Nitrate. Nitrogen mMOKT 01,20 

@ Nitrate, IC IC N03 1 {o;.20 
e Nitrite, IC IC N02 \OIJO 

Total Qcganic Nitrogen See Job Coda: TONOl 
Phosphorus 

01,20 
(gOrtDopboecitiate, IC IC RM 01,20 

Polypbcqtiate, IC IC PE04 01,20 

TECT P 01,20 
Hia^furus, ICP See ICP Suite CoBpounds 

Solids 
Total Solids (TS) BAITS 01,20 
Total SuspendPd Solids (TSS) BAIOSS 01 
Total Dissolved Solids (TD6) BAIUDS 01 
Total Volatile Solids- (TVS) ||BAUrvS 01,20 
Volatile Suspended Solids (VSS) |BAIPSS | joi 

@TUzbidity (NTO) ISFETORB ||01 
Settleable Solids (SS) CGNESS |oi 

Microbiology 
@Collfom, Total ||amF T ||01 || 
@Coliform, Fecal fcoLIF F |oi || 

Sulphur 
sulfate. IC IC S04 y 01,20 II 
Sulfate, TicbidiiDetric SFES04 |oi,20 1 

@ Sulfite, Titrimetric B0BSC3 |oi,20 1 
©Sulfite, IC IC S03 II01,20 

Sulfide, ColarimRtric sros * |oi,20 
Sulfur, ICP See ICP Suite OunpuunJs 

Sulfide - Reactive SFES R |01,20 
•micsulfate, IC IC S203 |oi,20 
Ihiocyanate, IC IC SCN 101,20 

* T-Ttotal,^P7DissolVBd; for Ol^a^ix; 
Total sulfide only,for 20 mai 

Figure 2 - Inorganic and Metal Analyses 

inTdprI iTwd TXem flge 



INORGANIC CHEMISTRY pg 3. 

SOP No. LP-RMA-0004 
Page: 17 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/15/87 

Cyanide || Test ID Matrices A B C D E 

Cyanide/ Tbtal UTEOCN T 01,20 

cyanide. Amenable to Qilorination TBCCN F 01,20 

Cyanide, Weak & Dissociable TEXXN W 01,20 

cyanide, IC IC CN 01,20 

cyanide - Reactive TEXXlf R 01,20 

Halogens 

Rmmldn, TC IC ER 01,20 

Oilcrlde, Utrinetric BDRCL 01,20 

q^lrrHAa TP IC CL 01,20 

@Cblacine, Residual FCrrdSR 01,20 H 

PeECtalorabe, IC IC CX04 

METF 

01,20 1 
ouo 

Fluoride, Distilled, Electrode 

<*!• As r 1 

MEIF T 01,20 

Fluoride, IC ICP 01,20 

Iodide , IC IC I 01,20 

Total Organic Halogen (TGK) TGSeEOK# II01,20 

Purgeable Organic Balogen (FOK) HTOXFCK ||OI 

Dissolved Organic Balogen (DCK) UTOXDOX ||01 

Radiocliemlstry 

Gross Alpha & Beta • ||RADA&B ||01,20 Div.l2 || 

lead 210 RAFB210 II 01,20 Div.l2 

Radium 226 BADe26 ||oi,20 Div.l2 

Radium 228 RAD228 01,20 Div.l2 

Iborium 230 RMIH230 01,20 Div.l2 

uranium. Natural RADU 01,20 Div.l2 

Other Tests 

@ Tannin / lignin DIV. 22 101,20 

Ehenolics (4-AAP) SFEFHEN II01,20 

@ Surfactants (NBAS) SFEMBAS II01,20 

Kajor Anion Scan by Ten Oiztsnatography IC SCAN ||oi,20 

1 1 1 
-

TCLP Master Prep 

TCIP Prep / METALS Only mOlOfM 1 40 1 

S-Single, Q-Oiad, fear 01 matrix cnly; Iteins ftrg 
20 matrix leave blank. 

Figure 2 - Inorganic and Metal Analyses 



INORGANIC CHEMISTRY pg 4. 

SOP No. LP-RMA-0004 
Page: 18 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/15/87 

Trace Metals by ICP & AA | 1 Test ID 1 1 Matrices 1* B C D E 

ICP Scan / 27 Hetzds, Standard Product ICP II* 01,20,16 

ICP Metals , Soluble Salts ICP SS 01,20 

n 
ICP Suite / Choose from Lists Below ICP* 01,20,T16,T46 See below 

Choose: ICP Suite, 
AA Metals Test ID A B C D E 

Choose: ICP Suite, 
AA Hstals Test ID A B C D E 

Aluminum, ICP Haganese, ICP • 

Antlncc^, FUm AA FSB* Mercury, CV AA | jcVHS* 

AntlmoVr ICP M[d.ybdaium, ICP || 

Arsenic, EUm AA FAS* Nidcel, ICP 1 
Arsenic, Byd Gen DIV. 22 |Oemium, ICP | 
Arsenic, ICP ||lhoe{iiarus, ICP 
Barium, ICP |patassium, ICP 
Beryllium, ICP Hselenlum, ICP 
Borcn, ICP Selenium, FUm AA FSE* 

PCD* Selenium, Hyd Gen DIV. 22 
Silica (Si02), ICP 

calcium, ICP Silicon, ICP 
Onxnium (HI) CRf3« Silver, FUm AA FAG* 
Ouxnium (VI) SPGCR6* Silver, ICP 
Oircnium, ICP Sodium, ICP 
Cobalt, ICP SUuiiLium, ICP 

ISulpfaur 
Iron, ICP Ijltaallium, FUm FTL* 
lead. Tot Organic Tin, ICP 
lead. Furnace AA FPB* II Titanium, ICP 
lead, ICP uranium. Matured. 
Lithium, ICP Vanadium, ICP 
Magnesium, ICP Zijx;, ICP i 

" 

* D-Dissolved. T-Total^ R-Recoverable; 
« DIS - Dissolved, TOf- Total. 

(01 ,20,16,46 matrix for ICP* and Rtmaoe Tests) 

Figure 2 - Inorganic and Metal Analyses 



INORGANIC CHEMISTRY pg 5. 

SOP No. LP-RMA-0004 ' 
Page: 19 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision; 6/8/87 Current Revision; 9/15/87 

Inorgaaic Regulatory Packages 
Appendix vm Metals / margzaucs 
Appendix IX Metals / Inorganics 

Job Code Matrices B 
AP8*^ 01,09,20,40,16 
AP9**MI 01,09,20,40,16 

Appendix IX Optional-Mater Qipmlstry Param ICMBAIAMCE 09 
Hazardous Srtetanoe list (HSL) Met / Inotg HSIi**MI 01,09,20,40,16 
df / HSL Metals / Inorganics CII»**MI 01,09,20,40 

SDHA Primary Metals / Inorganics ^sDMAP**^^o: 01,09 
SDHA Secondary Metals / Inorganics HSDRAS**MI 01,09 

RCRA Tbtal Metals HRCSAMM 01,09,20,40,16 
RCRAEP I Metals UEPI ROM 
RCSA EP n Metals EPH ROM 
RCRA GrcundMater Suitability RCRAS*«na/R 01,09 
RCRA Meter Quality Metals/marganics RCBAQMMI 01,09 
RCRA Groundwater mdicators RCRAI*«MI« 01,09 
Prlcrlty PoUutant Metals PP**M 01,09,20,40,16 
nrlocity Pollutant Inorganics PP**I 01,09,20,40 
Refinery Itotal Metals (Hazardous Constzituent) 01,09,20,40,16 
Refinery EP I Metals EFI REEM 40 

Refinery EP n Metals EPH REEM 40 

NFCES Itet A Inorganics NFDA**i 01 
MPCes Bart B Metals / inarganics / RAD NPCBMMIR 01 
MPOES Part C Metals / Inorganics 01,09,20,40 
TdP tietals Naste Characteristic Metals OiC*«M 01,20,16 
TdP Refinery Metals See REEHCMM 

Item Number Changes 

Comments For Sample Receiving: 

# S -Single, Q -Quad for 01 matrix only 

Figure 2 - Inorganic and Metal Analyses 



SOP No. LP-RMA-0004 
Page: 20 of 29 
Date: 12/9/87 
Revision: Original 

JOB CODES pg 1 Last Revision: 4/2/S7 Issued: 6/8/87 

SDWA Drinking Water Parameters J.CODE ID Matrices || A B C D E 

Krimary Ocnplete SDWAP**C 01,09 1 

Prinary Metals SDHAP*^ 01,09 II 
Primary Inorganics | |sDWAP**I 01,09 1 
Primary Badiocfaemistzy | |sDHAP**R 01,09 1 
Primary Organlcs | |SDWAP**0 01,09 II 
Secondary Metals / Inorganics | |SDHAS**MI 01,09 II 

Priority PoiiutanU 

Oonplete PP**C 01,09,20,40 

Metals PP**M 01,09,20,40,16 

PP**I 01,09,20,40 

Organlcs pp«o 01,09,20,40,16 

Haxardous Snbstance List 

Oonplete | |BSL**C 1 |01,09,20,40 1 

Metzda/Inarganics { ||K5I>MMI 1 |oi,09,20,40,16 

OrganicB | 1 j01,09,20,40,16 

RCRA Groundwater - Monitoring Parameters 

Suitability Ocnplete BCBAS**C "1 |01,09 1 

Suitahility Metals BCBAS*^ 1 |oi,09 

Suitability Inorganics BCBAS**I |oi,09 

S>.titability Badiochnnistry BCBAS**B 1 101,09 
Suitability Organlcs BCBAS**0 01,09 

Quality Metals / Inozganics BCW«**MI 01,09 

Indicator Inorganics Ba»I**I# 01,09 

« i 
i 1 1 

CLP / EPA Report Packages 

Ocnplete ||CIP C 1 
Metals / Inorganics fciP MI 

Organlcs fcLP O 1 

# S-Single, Q-Quad For 01 & 09 Matrices Only 

Figure 2 - Inorganic and Metal Analyses 



JQ3CTES m-2s 

SOP No. LP-RMA-0004 
Page: 21 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 4/2/87 Issued: 6/8/87 

Waste Characteristics 8t Other Tests J.CODE ID Matrices ABC D E 

HC Uiocganics RCRIWC40I 40 

EFl/ Hstals EPI ROM 

EPI/ Organics EFI RCBO 

EFH Oily Maste Hstals ||EFII RCRM || || 

ICXP Kaste Oiaracteristic rmarJt one; Af/O/C ; |orc*«lVO/C ||01,20,16 || 

land Restriction Rule ||IBRMO || 01,20,16 || 

RCRA Hstals IRCSAMM |O1,09,20,40,16| 

Refinery Hasardons Constltnents (HC) 

HC flrmplnte REEHC**C 01,09,20,40,16 

HC Hstals REEHC**M 01,09,20,40,16 

HC Otganics REEHC*^ 01,09,20,40,16 

Waste Characteristics - Refinery 

XnccganicB ||REEVR>*I 40 1 
EFI Hstals |EPI REEM 

EPU Oily Haste Hstals |EFII REEM II 
Appendix 8 List 

omplata AP8**C 01,09,20,40,16|| 

Hstals / lhatganics APe**MI 01,09,20,40,16|| 

Otganics AP8*40 ||01,09,20,40,16|| 

Appendix 9 List 

AP9*ec 01,09,20,40,16 

AP9**Mr 01,09,20,40,16 

Organics AP9**0 01,09,20,40,16 

lonbalance 

Ccoplete ICNBAIAMCE ||01,09 

cations OinCMS |oi,09 

Anions ANIONS |oi,09 

TCLP MASTGR,(M40), PREPS : THESE ARE NO LONGER INCLUDED IN JOB CODES !! 

YOU MUST PIECE THE M PREPS TOGETHER WITH DESIRED ANALYSES ; SEE FLOWCHARTS 

-TCLP Prep / EXTRACTABLE Organics Only * K40TCIIO 40 

TCLP Prep / VOLATILE Otganics Only H40ZHE 40 

TCIP Prep / METALS Only H40TCUM 40 

TCLP Prep / METALS & EXTRACT. ORGS Only HAQTCIP 40 

1 1 

• Includes Festicixles 

Figure 2 - Inorganic and Metal Analyses 



OROfNlC CHEMISTRY pg 1 

SOP No. LP-RMA-0004 
Page: 22 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 4/2/87 Issued: 6/8/87 n Job Code Y N 

Project # Proj Mgr; 

GROUP Snpl VOX Test Mtac 

A 
B 

i C 

D 

E 

[Prepared By; |Pate; / / |^cl Inst; Y K 

dient Description PMA Sanple NUnbers 

Hazard Label: 

II Test 
GC/LC Analyses || ID 

Approved Test j| 
Matrices | A B C D E 

* SDHA Trihalcoetiianes || THM SDW 01 

* Halogenated Volatile Organics ## || 601LI 01,20,16,46 

Kalogenated VQA Orgs (ION DBTEICEION UMIT) 60ILIL 20 

* Arcnatic Volatile Organics ## 602LI 01,20,16,46 

Arcnatlc VQA Orgs (ICW CEIBCnON LIMIT) 602T.TT. 20 

Benzene, Toluene, Ethylbenzene, I^lenes 602BIEX 01,20 ,16,46 

SDNA VOlatiles MCL SDN 01 

Acrolein A Aerylonitrile 603LI OUO 

Hienols | 60411 || 01,20 

Benzidines 605LI II 01,20 

Hithalate Esters 606U 1 01,20 

Mitrosamines 607LI 1 01,20 II 
otganochlcrine Pesticides/PCB's 608 OCP PP 01,20 

CCP'a/PCB's 608 (I£W CETECnGN UMTT) OCP FPL 20 

NPDE5 Organochlortna Pesticides/PCB's OCP PP 01,20 

* H5L Organochlorine Pesticides/PCB's ## OCP HSL 01,20 ,16,46 

HSL OCP'S/FCB'S (ION DETBCTIGN LIMIT) OCEHSU. 20 

CIP/HSL Organociilorine Pesticides/PCB's OCP CtP 01,20 

Appendix 8 or 9 Organociilorine Pest/PCB's OCP AP9 01,20 

TdP Characteristic Organochlorine Pests. OCPTCIP 01,20,16,46 

* SOMA Organochlorine Pesticides OCP SDW 01 

* RCRA Organochlorine Pesticides OCP RCR 01,20 

FCB's PCB 01,20,45 

Nitro-Aromatics A Cyciic Ketones 609LI 01,20 

Polynuclear Aromatic Hydrocarbons / 610 LC PNA 01,20 ,16,46 

Haloethers 611 LI 01.20 

Chlorinated Hydrocarbons 6I2LI 01,20 

Organophosphate Pesticides ## OPP 01,20 

Appendix 8 or 9 Organophosphate Pesticides OPP AP9 1 01,20 

Afpendix 8 or 9 Herbicides j HRB AP9 11 01,20 

## Most Modifiable Test C - Oiange Noted 
• Preferred Standard Product (Bolded 01 & 20 ) 

Figure 3 - Chroraotography Analyses 
01 & 20 Bolded - Std.Prd. DL 
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GC/LC Analyses Cont. Test ID Matrices A B C D E 

TdP HeriJicides HREOXXP 01,20,16,46 

• SDWA Herbicides ## HRB SDW 01 

* RCRA Herbicides ## HRB RCR 01,20 

Triazines 619LI 01.20 1 
Carbamate & Urea Pesticides, HPIC 63211 01,20 

Petita & Tetracblorcphenol 1 PC3> 01,20 

Ethylene (EDB) 504LC 01,20 

a^drocarbcn Scan by FID GC HVD 01,20 II 
Boiling Point Distndbution By GC GC BPD 01,20 1 
Vateac Mlsclble Solvents GC DAI 01 

SenivDlatiles by HSD HSD ENA 01,20 

Volatiles by HSD HSD VQA 01,20 

SanivDlatiles by FID GC ENA 01,20 

Base Neutrals by FID GC BN 01,20 1 
Acids by FID GC ACD 01,20 1 
land Treabnent Demcnstraticn /HPLC IC ITD 01,20,16,46 

IWLJT f 1 

1 

»> Other «< 

TCIi> Prep / EXTRACT ABLE ORGANICS Only TOfO H40 

TCLP Prep / VOLATILES Qily ZHE M40 

1 
Item Number Changes 

Comments To Sample Receiving : 

## Most Modifiable Test 

* Preferred Standeird Prraduct (01 & 20 Bolded) 
Figure 3 - Chromotography Analyses 

C- Change noted 
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SDWA Drinking Water Parameters J.CODE ID Matrices . A B C D E. 

Primary Conplete SDWAP**C 01,09 

Primary Metals SDMAP**M 01,09 • 
Primary Inorganics SDWAP**I 01,09 11 
l^imary Badiodieinisixy ||SDNAP**R 01,09 

ryrvaaiY Organics | SEWAP**0 01,09 

Seoondazy Metals / Inorganics ||sciHAS**MI 01,09 

Priority Pollutants 

Oonpleto PP**C 1101,09,20,40 11 
Metals PP**M 01,09,20,40,16 

morganics PP**I 101,09,20,40 1 
Organics pp**o 01,09,20,40,1611 

Hazardous Substance List 

OoDDlete ||HSIA*C 01,09,20,40 

Metals/Inorganics ||HSL**MI ||01,09,20,40,16 

Organics i|HSL**0 ||01,09,20,40,16 

SuitabiUty Ccnplete ||Pa»S**C ||01,09 || 
suitability Metals ||Ra»S*<W | |01,09 

Suitability Inorganics RCRAS**I 01,09 
Suitability Badiochenistry BCBAS**R 101,09 

Suitability Organics BCRAS**0 01,09 
C2uality Matals / Inorganics BCIttQ*«MI 01,09 

Indicator Inorganics Ha»i**i# 01,09 11 

1 
CLP / EPA Report Packages 

Ocnpleto ICLP C H 
Metals / Inorganics HCLP HI || 
Organics Icif 0 |1 

# S-Single, Q-Quad For 01 & 09 Matrices Only 
Figure 3 - Chromotography Analyses 
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Waste Characteristics & Other Tests J.CODE ID II Matrices A B C D E 

wz Imrganics RCRAHC40I 40 

EPI/ Metals EPI HCBM 

EPI/ OEganics ||EPI SCSO i 
EPH oily Hhste Metals EFII RCSM | 

TdP Haste Oiaxacteristic (mark one: M/O/C ) avym/o/c 01,20,16 

land Restriction Role IRR*«0 II01,20,16 

RCRA Metals vatk*m |oi,09,20,40,16 
Refinery Hazardous Constituents (HC) 

HC Ocnplete { ||REEHC**C 01,09,20,40,16 

HC Metals HEEHC**M 01,09,20,40,16| 

HC Organics REFHC*«0 01,09,20,40,16|| 

Waste Characteristics - Refinery 

Znorganics HEEWC**I 40 1 
EPI Metals EPI REFH 

EPU Oily Haste Metals EPH REEM 

Appendix 8 List 
AP8**C 01,09,20,40,16 

Metals / Znorganics AF8**Mr 01,09,20,40,16 
Organics AP8**0 01,09,20,40,16 

Appendix 9 List 
Ocnplete |AP9**C 01,09,20,40,16|| 
Metals / Xnorganlcs |AP9*njr 01,09,20,40,16|| 
Organics |AP9**0 01,09,20,40,16| 

lonbalance 
Ocnplete ||I0NBAIANCE | 01,09 

Oations foAXIOMS 01,09 
Anions IANICMS ||01,09 1 

TCLP MASTER,(M40), PREPS : THESE ARE NO LONGER INCLUDED IN JOB CODES !! 

YOU MUST PIECE THE M PREPS TOGETHER WITH DESIRED ANALYSES ; SEE FLOWCHARTS 

-TCLP Prep / EXTRACTABLE Organics Only * || M40TCIPO || 40 
TCLP Prep / VOLATILE Organics Only M40ZHE II 40 
TOP Prep / METALS Only M40riCUM 1 40 

TdP Prep / METALS & EXTRACT. ORGS Only H40TCLP 40 

Itxrludes Pesticides 
Figure 3 - Chromotography Analyses 
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OBGltoC C31EMISXKV pg 1 Issued; 01/07/87 Revised: 03/03/87 iJdb Code : Y N 

Project # |Proj Prepared By: Date: / / Spcl Inst: Y N 

GROUP Snpl Mtx Test Htx 

A 

B 

C 

D 

E 

Client Description RMA Sanple NUtrbers 

Hazard label: 

II GC / HS ANALYSES || ID A B C D E 

Priority PdU'itant Vol at lies VQA 624 01,20,40 16,46 

Priority Pollutant Senivolatiles ENA 625 01,20,40 16,46 

Priority Pollutant Acid Organics ACD 625 01,20,40 

Priority Pollutant Base/Neutral Organics EN 625 01,20,40 

* Hazardous substance list Volatiles VQA HSL 01,20,40 16,46 

* Hazardous Substance List Senivolatiles ENA HSL 01,20,40 16,46 

Hazardous Substance List Acid Organics ACD HSL 01,20,40 II 
Hazardous Substance list Base/Neutral Org BN HSL 01,20,40 

dP/HSL Volatiles (TID's Included) VQA CLP 01,20 

dP/HSL Senivolatiles (TID's included) ENA CU> II 01,20 

NPDES Volatile Organics VQA 624 1 01 
NPDBS Semivolatile Organics EMA 625 1 01 
i^pendix 8 or 9 Volatiles VQA AF9 1 01,20,40, 16,46 

l^pendix 8 or 9 Senivolatiles ENA AF9 1 01,20,40, 16,46 

Appendix 8 or 9 Chlorinated Dcodns & Furans DXN AP9 1 Div. 22 
Appendix 8 TID Volatiles VQAXID8 1 01,20,40, 16,46 

Appendix 8 TID Senivolatiles ENATID8 01,20,40, 16,46 1 

TCLP Haste Characteristic Volatiles VQATCIP 01,20,40, 16,46 
1 

TCLP / Haste Qxuacteristic Senivolatiles ENATCXP 01,20,40, 16,46 

TdP / land Restriction Volatiles VQA IRR 01,20,40, 16,46 

TdP / land Restriction Senivolatiles ENA IRR 01,20,40, 16,46 

Refinery Hazardous Constituents Volatiles VQA REF 01,20,40, 16,46 

Refinery Hazardous Constituents BNA BNA REF 01,20,40, 16,46 

Polynuclear Arcnatic Hydrocarbons BN ENA 01,20,40, 16,46 

Polynuclear Arcnatic Hydrocarbons SIH BNSHNA 01,20,40, 16,46 

Tentative Identification Volatiles VQA TID 01,20,40, 16,46 

Tentative Identification Senivolatiles ENA TID 01,20,40, 16,46 

Characterization Volatiles VQA CHR II 01,20,40, 16,46 

Characterization Senivclatiles BNA CHR 1 01,20,40, 16,46 

C - Change Noted 

* Preferred Standard Product (01 & 20 Bolded] Bolded 01 & 20 - Std. Prd. 

Figure 4 - Mass Spectrometry Analyses 
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ORGANIC CHEMISIRY pg 2 
GC / MS ANAi;VSES Cant. 

Issued; 01/07/87 Revised: 03/03/87 
Test ID II tutrices 

Direct Aqueous Injection Volatiles VQA DAI 01 
Direct Aqueous Injection Semivolatiles BNA DAI 01 1 

1 1 
»> OQIER «< II 

TCIi> Pr^ for Organics Only 1 1 TCUO H40 
Tdf Pr^ for Volatiles | 1 ZHE H40 
TCIf Prep for Organics & Heteds { II TOP M40 

Item NUnter Changes 

Oannents To Sanple-Reoeiving : 

Figure 4 - Mass Spectrometry Analyses 
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Issued: 03/03/87 Revised: 02/03/87 

SOMA Drinking Water Parameters J.CODE ID Matrices || A 8 C D E 

Primary Ocnplete SDMAP**C 01,09 1 

Primary Metals SDMAP**M 01,09 

Primary Inorganics SDWAP**I 

Primary ||SCIMRP**R 01,09 

Primary Organics |scWAP**0 01,09 II 
Seoondary Metals / inorganics |sDNAS**MI 01,09 1 

Priority Pollutants 

Ocnplete | EP**C 1101,09,20,40 

Metals PP*'MI i 01,09,20,40 

inorganics FP**I |oi,09,20,40 

Organics PP**0 |oi,09,20,40 

Hazardous Substance List 

fVqi[ip7o^/ft HSL^C 01,09,20,40 

Metals/Inorganics HSL**MI 01,09,20,40 

Organics HSL*«0 ||01,09,20,40 

CIP / EPA Report Packages 
Ocnplete df C 

Metals / Inorganics- OF HI 

Organics df 0 

RCRA Groundwater - Monitoring Parameters 
Suitability Ocnplete RCRAS**0 01,09 

Suitability Metals RCSAS*«H 01,09 

Suitability Inorganics Rcias**i 01,09 

Suitability Badiocbendstry RC3»S**R 01,09 

Suitability Organics RCRAS*«0 01,09 ' 1 
Quality Metals / Inorganics RaaQ**MI 01,09 1 
Indicator Inorganics Ra»i**i# 01,09 

II 
II 1 

Naste Oiaracteristics Tests 
WC Inorganics ||RCBAMC40I 40 

EPI/ Metals ||EPI ROM 

EFI/ Organics ||EFI RCRO 1 
EPH Oily Waste Metals ||EPII ROM 1 

# S-Single, Q-Quad For 01 & 09 Matrices Only 

Figure 4 - Mass Spectrometry Analyses 
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Issued: 03/03/87 Revised: 02/0-/5>7 
Refinery Hazardous Constituents (HC) | 1 J.CODE ID Matrices | A B C D E 

HC conplete REFHC**C 01,09,20,40 II 
HC Metals REEHC*<M 01,09,20,40 1 

HC Organics | 1REEIK>*O I 01,09,20,40 1 

Waste Characteristics - Refinery 

Inorganics REEWC**I 40 

EPI Metals EPI REEM 

EFH Oily waste Metals EPU REEM 

Appendix 8 List 

Ccnplete AP8**C 01,09,20,40 

Metals / Inorganics AP8**MI 01,09,20,40 

Organics AP8**0 01,09,20,40 

Appendix 9 List 

Ccnc>lete 1 |AP9**C 01,09,20,40 

Metals / Inorganics | |AP9*<MI 01,09,20,40 

Qrgsoiics |AP9**0 01,09,20,40 

lonbalanoB 

OoBiplets ICNBAIAMCE 01,09 

Cations CATICKS 01,09 

Anions ANIONS 01,09 

TCIP - Refinery 

•TdfREF 

Metals TCUKEFM 

Semivolatiles TCLEREFENA 

Volatiles TdfREFVQA 1 
TdP - Waste Characteristics 6/13/86 Federal Registry 

(Federal Register) Ccnplete | |TCLPC 

Metals 1 |TCIIM 
Semivolatiles TCLPENA 

Herbicides TdlHERB 
Pesticides TCLFPEST 

TdJ? - land Restriction Rule 

Ccnplete | iTdflRRC 1 1 1 Mil 
TCLP Other 

601 List 1 |TCU>601 ] 

602 list 1 TCEf602 II 1 
FNA by 610 1 ITCLPENA 

Other 

RCRA Metals HCRA**M ~] II 01,09,20,40 

Figure 4 - Mass Spectrometry Analyses 



Enseco 

STANDARD 
OPERATING 
PROCEDURE 

Subject or Title: Page 1 of 7 
SAMPLE RECEIPT AND CHAIN OF CUSTODY - REFER TO QAPP SECTION 7.1 

SOP No.: Revision No.: Effective Date: 
LP-RMA-0005 Original 12/9/87 

Supersedes: 

1. Purpose: 

To document receipt of all samples to the laboratory. To notify lab personnel 
of all Incoming samples. To notify lab personnel of arriving samples that contain 
short holding parameters. To record the transfer of samples from the client to 
the lab. * 

2. Policies: 

Always assign a project number to every group of samples that arrive at the 
lab regardless of whether work Is proceeded on them or not. 

Project numbers are assigned In numerical order. USGS and MKE samples 
receive separate series of numbers. MKE samples require special chain of custody 
tracking. 

3. Safety: 

Always wear gloves and glasses while unpacking coolers. Coolers containing 
strong smelling samples must be unpacked under the hood area. 

4. Procedure: 

a. As samples arrive they are given a unique project number for each group 
of samples from one client and recorded In the log book (Figure 1). 

b. Fill out the Sample checklist (Figure 2) while unpacking the samples. 
c. For samples arriving by a courier check that the custody seals are 

Intact. 
d. Open the coolers, unpack the samples and check the Information written 

on the chain of custody against what was received. Note any 
discrepancies such as missing samples, or broken bottles on the chain 
of custody form. 

e. Label all the samples (usually by sampling sites) with a project number 
and unique sample number (l,2,3,etc.). Record these numbers on the 
chain of custody next to the client Identifications. 

Prepared by: 

iu 
Date: 

Management/Approval: . . 

rOJ IA)IA 
1 

Date:' 

QA Offlc^jei^pproval; ) Date: / / 
/ 2^1^ If 7 



Enseco 
STANDARD 
OPERATING 
PROCEDURE 

Page of 7 

SOP No.: Revision No.: Effective Date: 
LP-RMA-0005 Original 12/9/87 

f. Sign and date the Chain of Custody (Figure 3). For samples hand 
delivered have the client sign and relinquish the custody. Always 
retain the top copy with the samples and only give a bottom copy to the 
client. 

g. Look for any Inorganic short holding parameters and sign In these 
samples on the Inorganic short holding clipboard (Figure 4). Look for 
any volatile parameters and sign these samples In on the Volatile 
clipboard (Figure 5). 

h. Take a picture of the samples. Label a manlla file folder with the 
project number. Place the picture, checklist, chain of custody and any 
paperwork received In the folder. 

1. Deliver the file folder to the appropriate project manager. 
j. Place the samples In boxes and store In the walk In cooler on special 

shelves pending log In. Bottles needed to analyze the short holding 
parameters are placed In a special location In the walk In cooler. 

5. Responsibilities: 

Sample receiving personnel are responsible for signing the chain of custody 
upon receipt of samples, for knowing the location of the samples except when used 
by an analyst, and for signing out maximum security samples. Sample receiving 
personnel are responsible for noting the short holding parameters only when 
Indicated on the paperwork from the client. Client managers must notify sample 
receiving If others are to be Included. 

6. Comments: 

For maximum security of samples (beyond the storage In the secured facility) 
an Internal chain of custody Is provided. Analysts must sign for the samples In a 
special book and sign them In on return. The samples are stored In one of 3 
locked refrigerators. 
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PROJECT # 

COtlPANY NAME:-

SOP No. LP-RMA-0005 
Page: 4 of 7 
Date: 12/9/87 
Revision: Original 

DIVs T 
SAMPLE CHECKLIST DONE BY: 

COOLER (S)« (RMW./CLIENT) 

PICTURE TAKEN:' 

SEALS INTACT: 

COOLER TEMP OK: 

BOTTLES BROKEN OR LEAKING: 

CONTAINERS LABELED: 

RADIATION DETECTION: 

CHAIN OF CUSTODY: 

CC AGREES WITH SAMPLES: 

VOA SAMPLES FILLED CQMPLETLY: 

SEDIMENT PRESENT IN WATERS: 

SAMPLE CORRECTLY PRESERVED: 

SHORT HOLDING TIMES: 

( )MS ( )VOA ( 0602 ( )IN 

SAMPLE MATRIX: ( )WATER < )SOIL < )WASTE 

OTfCR: 

- TYPE OF BOTTLES: ( )RMA ( )CLIENT 

•N-

DISCREPANCES: 

Figure 2 - Sample Checklist 



Rocky Mountain Analytical Laboratory 
49SS Yarrow Street AfVttda. CO 80002 (303)421-6611 

A DIVISION Of 

CHAIN OF CUSTODY 

RMAL Client 

Sampling Co. 

RMAL Project No.. 

Project Name/No., 

Date Time 

Sampling Personnel. 

Sampling Site 

Sample ID/Description Type No. Containers Parameters Remarks 

Rellnqulslied by: tsign§iuni Date / Time Received by: rs<9naiur«; Date / Time 

1 
Relinquished bytrsgnaturej Date/ 'Time Received by: (Sigmun) Date / Time 

Method of Shipment: Shipped by: (Sttmiuni Delivered by: isigniuni Received (or Laboratory by; 
(Slgnilunl 

Date / Time 

» O T3 C/» 
m 01 at o 
< c+lQ -O 
-J* n> rp 
(/>•••• z 
_i. o 
o 
3 t-» tn 
• • ro r~ 
^ o -o 

-*> 4-. TO 
-I 00 ^3 
-J. -J > 
ua I 

o 
3 O 
Bi O 
—' tn 

wriite Copy to Lab Pink Copy to Client Yellow Copy to Sampler ss-oot 

Figure 3 - Sample Chain of Custody Record 
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APPENDIX B 

METHOD DETECTION LIMIT STUDIES/STANDARD OPERATING PROCEDURES 
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INDEX OF APPENDIX B 

SECTION SUBJECT NO. OF PAGES 

1 Method Detection Limit Study - 3 
Polynuclear Aromatics (PNAs) 

2 Method Detection Limit Study - 1 
Total Phenolics 

3 Standard Operating Procedure - 19 
Part Per Trillion PNAs 

4 Standard Operating Procedure - 64 
Part Per Billion PNAs 

5 Standard Operating Procedure - 9 
Total Phenolics 



Enseco 

Section 1 

Method Detection Limit Study 

PNA 



Table 1. PNA Det ion Limit Determination 

Method 
Samp 1e Samp 1e Samp 1e Samp 1e Samp 1e Samp 1e Samp 1e Standard Detect 

Compound #1 #2 #3 #4 #B #« #7 Dev i at i on Limit 

(•) a 

2,3-Benzofuran 19.4* 20.9a 18.ea 19.6a 20.8a 2 .6a 16.6a 1.70a 6.1a 

2,3-D 1 hydro 1ndene 4.3 4.2 4.7 3.7 3.8 .9 4.7 0.46 1.4 

IH-Zndene 4.4 4.2 4.6 3.9 4.1 .7 4.6 0.30 0.9 

Naphtha 1 one 20.5a 21.0a 18.6a 20.3a 23.0a 2 .6a 17.6a 2.16a 6.6a 

Benzo(B)thlophene 3.6 3.6 3.9 3.4 3.3 .8 4.1 0.29 0.9 

Qu i no 11ne 4.7 4.0 4.1 3.7 3.3 .4 4.1 0.46 1.4 

IH-Indole 3.7 4.6 6.6 3.2 3.2 .2 4.0 0.84 2.6 

2-Methylnaphtha 1 one 6.4 6.0 6.3 6.1 4.8 .9 6.7 0.31 0.9 

1-Methylnaphtha 1 one 4.S 4.2 4.6 3.8 3.7 .7 6.2 0.63 1.6 

B1pheny1 17.9a 18.1a 16.4a 18.4a 18.1a 1 .3a 16.0a 1.43a 4.3a 

Acenaphthy lene 3.9 3.6 4.6 3.7 3.6 .4 4.6 0.46 1.4 

Acenaphthene 4.2 3.7 4.7 3.6 3.6 .1 4.1 0.43 1.3 

D1benzofuran 4.3 3.9 4.6 4.1 3.7 .6 4.2 0.34 1.0 

F1uorene 4.4 4.0 4.6 4.0 4.0 .6 4.8 0.33 1.0 

Dibenzothiophene 4.0 3.6 4.0 3.6 3.2 .9 4.2 0.36 1.1 

Phenanthrene 4.7 3.9 4.7 8.9 3.6 .2 4.6 0.43 1.3 

Anthracene 4.6 3.8 4.6 4.1 3.6 .1 4.6 0.38 1.1 

Acrldlne 4.1 4.3 4.9 4.1 3.8 .4 2.3 0.98 2.9 

Carbazo le 4.6 3.2 4.8 3.6 3.9 .1 3.8 0.64 1.9 

F1uoranthene 4.6 3.8 4.7 3.9 3.6 .4 4.7 0.46 1.4 

Pyrene 4.3 3.7 4.4 8.9 3.4 .2 4.7 0.46 1.4 

Benzo(A)anthracene 4.6 3.6 4.0 3.6 3.8 .3 6.3 0.83 2.6 

Chrysene 4.3 3.3 3.7 3.3 2.9 .1 6.3 0.94 2.8 

Benzo(B)f1uorenthrone 4.6 3.4 3.8 3.6 2.8 .9 6.0 0.83 2.6 

Benzo(K)f1uoranthrone 4.1 3.2 3.6 3.2 8.2 .9 4.8 0.76 2.3 

7,12-DImethy1benzanthracene 6.3 3.9 6.6 6.3 4.3 .0 6.6 0.93 2.8 

Benzo(E)pyrene 4.9 3.8 4.1 3.3 3.6 .9 4.4 0.64 1.9 

Benzo(A)pyrene 4.6 3.2 3.8 3.2 2.9 .8 4.6 0.76 2.3 

Perylene 4.6 3.6 3.8 3.6 3.3 .3 6.1 0.82 2.6 

3-Methylcholanthrene 4.3 4.1 3.9 3.4 3.2 .9 6.7 1.18 3.6 

Indeno(l,2,3-CD)pyrene 4.6 3.4 3.4 2.9 3.0 .6 4.2 0.69 2.1 

Dibenz(A,C)anthracene •* 4.2 3.6 3.6 3.1 3.3 .6 4.1 0.64 1.6 

0ibenz(A,H)anthracene ** 4.2 3.6 3.6 3.1 3.3 .6 4.1 0.64 1.6 

Benzo(G,H,I)perylene 3.8 3.0 2.9 2.6 2.9 .9 4.7 0.94 2.8 

Note: Amount spiked = 5 ng/L. 
« Data for 2,3-Benzofuran, Naphthalene and BIphenyl were obtained from previous 

detection limit study. Spike levels = 20 ng/L. 
** Compounds co-elute 



Table 2. t 

Samp 1e Samp 1e Samp 1 e Samp 1e Samp 1e Samp 1e Samp 1e Method Recovery Average 
Compound «1 #2 «3 #4 #6 #e #7 Blank Range Recovery 

2,3-Benxofuran 97* 104* 90* 98* 101* 108* 83* N/D 83-108* 97* 
2, 3-Dihy dro 1ndene 87 84 94 76 77 98 94 N/D 76-98 87 
IH-Indene 88 84 92 79 82 94 92 N/D 79-84 87 
Naphtha 1 one 103* 106* 93* 101* 116* 118* 88* N/D 88-118* 103* 
Benzo(B)thlophene 72 70 77 68 66 76 81 N/D 66-81 73 
Qu1 no M ne 93 79 82 74 66 87 83 N/D 66-93 81 
IH-Indole 73 89 111 63 64 86 81 N/D 63-111 81 
2-Methylnaphthalene 109 101 107 101 97 99 116 N/D 97-116 104 
1-Methylnaphthalene 90 84 93 76 74 94 104 N/D 74-104 88 
B i pheny 1 89* 91* 82* 92* 91* 96* 76* N/D 76-96* 88* 
Acenaphthy1ene 79 72 93 74 70 89 90 N/D 70-93 81 
Acenaphthene 84 76 96 70 69 83 81 N/D 69-96 80 
D i benzofuran 87 77 91 82 74 93 83 N/D 74-93 84 
F1uorene 87 81 91 81 79 92 96 N/D 79-96 87 
Dibenzothiophene 80 70 80 69 66 78 84 N/D 66-84 76. 
Phenanthrene 94 77 94 79 73 86 90 N/D 73-94 84 
Anthracene 91 76 90 81 72 82 91 N/D 72-91 83 
Acr i d i ne 83 86 97 82 76 49 46 N/D 46-97 74 
Carbazo1e 91 63 97 70 78 63 76 N/D 63-97 77 
F 1 uoranthene 90 77 93 79 72 89 94 N/D 72-94 86 
Pyrene 87 76 88 78 68 83 94 N/D 68-94 82 
Benzo (A)anthracene 92 71 79 72 66 107 106 N/D 66-107 84 
Chrysene 88 66 73 66 69 103 106 N/D 69-106 80 
Benzo(B)f1uoranthrene 92 67 76 73 67 97 100 N/D 67-100 80 
Benzo(K)f1uoranthrene 82 66 69 64 66 99 96 N/D 64-99 77 
7,12-b1 methy 1benzanthracene 106 77 110 106 86 121 132 N/0 77-132 106 
Benzo(E)pyrene 98 76 81 66 69 99 88 N/0 66-99 82 
Benzo(A)pyrene 89 64 76 64 67 96 89 N/D 67-96 76 
Perylene 92 72 76 69 66 106 103 N/D 66-106 83 
3-Methyleholanthrene 87 83 79 68 64 98 134 N/D 64-134 87 
Indeno(l,2,3-CD)pyrene 90 68 68 67 61 91 84 N/0 67-91 74 
D i benz (A,C)anthracene 83 69 72 63 66 92 81 N/D 63-92 76 
D i benz (A,H)anthracene 83 69 72 63 66 92 82 N/D 63-92 76 
Benzo(C,H|I}perylene 76 61 68 62 68 99 94 N/D 62-99 71 
Naphtha Iene-d8 •* 7S 67 79 68 66 88 86 81 66-88 76 
Fluorene-dl0 ** 91 78 94 82 80 100 100 93 78-100 89 
Chrysene-dl2 ** 96 68 76 71 66 117 111 82 66-117 86 

* Data for 2,3-Ben2ofuran, Naphthalene and Biphenyl were obtained from previous 
detection limit study. Spike levels = 20 ng/L. 

•* Surrogate compound. 
N/D = Not detected. 



Table 1 3: Low Level PNA Spike Results 

Percent Recovery 
Sample Sample Sample Sample Sample Samp] 

Compound #1 #2 #3 #1 #2 #3 

2,3-Ben20furan 2.5 2.3 2.6 101 90 105 
2,3-Dihydroindene 2.9 2.6 3.0 115 105 119 
IH-Indene 2.2 2.2 2.7 89 89 109 
Naphthalene 5.9* N/A N/A 118 N/A N/A 
Benzo(B)thiophene 1.7 1.9 1.8 68 74 73 
Quinoline 2.5 2.2 2.0 101 89 81 
IH-Indole 1.5 2.2 2.7 60 90 107 
2-Methylnaphthalene 2.3 2.5 2.7 92 99 107 
1-Methylnaphthalene 2.2 2.3 2.5 88 91 99 
Biphenyl 4.2* N/A N/A 83 N/A N/A 
Acenaphthylene 2.0 1.9 2.1 79 76 83 
Acenaphthene 2.3 2.5 2.4 91 100 95 
Diberizofuran 1.6 1.6 1.5 64 62 61 
Fluorene 2.0 2.1 2.3 82 82 93 
Dibenzothiophene 1.7 1.7 1.8 67 69 72 
Phenanthrene 1.9 2.1 2.5 75 82 100 
Anthracene 1.6 1.7 2.4 65 67 96 
Acridine 0.9 1.0 1.2 37 41 47 
Carbazole 1.3 1.3 1.3 50 53 53 
Fluoranthene 1.9 2.5 2.4 75 101 96 
Pyrene 1.9 3.2 2.4 77 128 97 
Benzo(A)anthracene 2.5 2.5 2.8 100 101 113 
Chrysene 2.4 2.2 2.6 95 90 103 
Benzo(B)f1uoranthrene 1.8 1.8 2.3 71 72 93 
Benzo(K)f1uoranthrene 2.2 2.2 2.3 89 89 90 
7,12-Di methylbenzanthracene 3.3 3.6 3.3 132 142 133 
Benzo(E)pyrene 1.9 1.8 2.0 75 73 80 
Benzo(A)pyrene 1.9 2.0 2.4 78 79 96 
Perylene 2.2 2.1 2.6 89 82 102 
3-Methyl cholanthrene 2.2 2.3 2.1 88 90 82 
Indeno(1,2,3-CD)pyrene 2.0 1.9 2.1 82 75 84 
Di benz(A,C)anthracene 1.7 1.8 2.0 68 72 80 
Di benz(A,H)anthracene 1.7 1.8 2.0 67 72 80 
Benzo(G,H,I)perylene 2.2 2.1 2.3 90 85 91 

Note: All compounds spiked at 2.5 ng/L. 

* Data for Naphthalene and 81 phenyl were obtained from previous study. 
Spike levels = 5.0 ng/L. 

N/A = Not applicable. 
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Total PhenoHcs Method Detection Limit Study EnseCO 

Sample # Concentration Detected (mq/L) 

1 0.0315 
2 0.0340 
3 0.0291 
4 0.0315 
5 0.0291 
6 0.0291 
7 0.0315 

Calculated Standard Deviation = 0.0018 

Calculated Method Detection Limit = 0.00579 mg/L 
=5.8 ug/L 
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PAH AND HETEROCYCLES IN HATER 

1.0 Sunanary of the Method 

This method has been designed for the analysis of polynuclear 
aromatic hydrocarbons (PAH) and heterocyclic compounds at the part 
per trillion level (ppt,ng/L) in water. The analysis is carried out 
by isolation of the target analytes by liquid-liquid extraction of 
the water sample with an organic solvent. Quantitation of the 
isolated target analytes is performed by gas chromatography mass 
spectrometry (GC/MS) in the selected ion monitoring mode (SIM). The 
compounds listed in Table 1 can be quantitatively determined using 
this analytical method. 

Four 1-liter volumes of sample are separated into two 2-liter samples 
and extracted with methylene chloride. Analysis of the combined and 
concentrated extract is performed by gas chromatography/mass 
spectrometry using the selected ion monitoring scanning mode under 
electron impact ionization conditions. 

2.0 Interferences 

Method interferences may be caused by contaminants in solvents, 
reagents, glassware, and other sample processing hardware that lead 
to discrete artifacts and/or elevated baselines in the ion current 
profiles. All of these materials must be routinely demonstrated to 
be free from interferences under the conditions of the analysis by 
running laboratory reagent blanks. 

Matrix interferences may be caused by contaminants that are 
coextracted frOm the sample. The extent of matrix interferences will 
vary considerably from source to source, depending upon the nature of 
the environment being sampled. 

3.0 Apparatus and Materials 

3.1 Glassware 

Glassware must be scrupulously cleaned. Clean all glassware as 
soon as possible after use by rinsing with the last solvent used 
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in it. This should be followed by detergent washing with hot 
water, and rinses with tap water, reagent water, then methanol. 

Glassware should then be oven dried at 150°C for 30 minutes, and 
heated in a muffle furnace at 400^0 for 15 to 30 minutes. 
Solvent rinses with methylene chloride may be substituted for 
the muffle furnace heating. Volumetric glassware should not be 
heated in a muffle furnace. After drying and cooling, glassware 
should be sealed and stored in a clean environment to prevent 
any accumulation of dust or other contaminants. 

Store glassware inverted or capped with aluminum foil. The use 
of high purity reagents and solvents helps to minimize 
interference problems. Purification of solvents by distillation 
in all-glass systems may be required. 

3.1.1 Separatory funnel - 3000 mL, with Teflon stopcock. 

3.1.2 Drying column - glass funnel with ~10 cm anhydrous 
sodium sulfate. 

3.1.3 Concentrator tube, Kuderna-Danish - 10 mL, graduated 
(Kontes K-570050-1025 or equivalent). Calibration 
must be checked at the volumes employed in the test. 
Ground-glass stoppers are used to prevent evaporation 
of extracts. 

3.1.4 Snyder column, Kuderna-Danish - Three-ball macro 
(Kontes K-503000-0121 or equivalent). 

3.1.5 Evaporative flask, Kuderna-Danish - 500 ml (Kontes K-
570001-0500 or equivalent). Attach to concentrator 
tube with springs or clips. 

3.1.6 Nitrogen evaporation device equipped with a water bath 
that can be maintained at 35-40OC. The N-Evap by 
Organomation Associates, Inc., South Berlin, MA (or 
equivalent) is suitable. 

3.1.7 Micro reaction vessels, 2.0 mL (Supelco 3-3295). 

3.2 Gas Chromatograph 

The analytical system includes a temperature programmable gas 
chromatograph and all required accessories including syringes, 
analytical columns, and gases. The injection port is designed 
for on-column injection when using packed columns and for 
spitless injection when using capillary columns. 
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3.3 Column 

A J&W 15 meter fused silica capillary column coated with DB-5 
bonded phase, or equivalent. 

3.4 Mass Spectrometer 

A mass spectrometer operating at 70 ev (nominal) electron energy 
in the electron impact ionization mode and tuned to maximize the 
sensitivity of the instrument to the compounds being analyzed. 
The GC capillary column is fed directly into the ion source of 
the mass spectrometer. 

A computer system interfaced to the mass spectrometer allows the 
continuous acquisition and storage on machine-readable media of 
all mass spectra obtained throughout the duration of the 
chromatographic program. The computer has software that allows 
searching any GC/MS data file for ions of a specific mass and 
plotting such ion abundances versus time or scan number. The 
computer allows acquisition at pre-selected mass windows for 
selected ion monitoring. 

4.0 Reagents 

4.1 Reagent water 

Reagent water is defined as water in which the target compounds 
are not observed at or above the method detection limit. 

4.2 Solvents 

Acetone, methanol, methylene chloride, cyclohexane - Burdick & 
Jackson, distilled in glass, or equivalent. 

4.3, Sodium sulfate 

(ACS) Granular, anhydrous. Purify by heating at 400^0 for 4 
hours in a shallow tray. 

4.4 Surrogate Spiking Solution 

A solution containing 10 ng/mL of each surrogate compound is 
prepared by weighing appropriate aliquots of the purified 
crystals into a volumetric flask and diluting to volume with 
methanol or acetone. 

Two milliliters of the surrogate solution is added to each 21 
aliquot of sample to give a sample concentration of X 10 ng/L. 
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4.5 Internal Standard Solutions 

A solution containing ca. 800 ng/ml of each internal standard is 
prepared by weighing an appropriate aliquot of each purified 
crystal into a volumetric flask and diluting to volume with 
methylene chloride. Fifty microliters of this solution is added 
to the extract (0.5 mL) prior to analysis to give a 
concentration of the internal standards in the extract of 80 
ng/mL (equivalent to 10 ng/L in a 4L sample). 

4.6 Matrix Recovery Standard Spiking Solution 

A solution containing the following compounds at the listed 
concentrations is prepared by weighing an appropriate aliquot of 
each purified crystal into a volumetric flask and diluting to 
volume with methanol or acetone. The corresponding sample 
concentrations for each compound using the spiking protocol 
described in 6.3 are shown below: 

Spiking Solution Sample 
Compound Concentration (nq/ml) Concentration (nq/L) 

Naphthalene 20 20 
Fluorene 20 20 
Chrysene 20 20 
Indene 20 20 
Quinoline 20 20 
Benzo(e)pyrene 20 20 
2-methyl naphthalene 20 20 

5.0 Sample Preservation, Storage and Holding Times 

5.1 Sample Preservation and Storage 

The samples must be protected from light and refrigerated at 4^0 
(+ 2^0) from the time of receipt until extraction and analysis. 
After analysis, extracts and unused sample volume must be 
protected from light and refrigerated at 4^0 (+ 2°C). 
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5.2 Holding Times 

Samples must be extracted within 5 days of the time of sample 
receipt. Two days are allowed to ship samples from the field to 
the laboratory. The total time allowed from sample collection 
until extraction is therefore 7 days. 

Extracts must be analyzed within 40 days of extraction. 

6.0 Sample Extraction 

6.1 Samples 

Samples are extracted at ph>12. Each 4-liter sample is 
separated into two 2-liter aliquots in two 3-liter separatory 
funnel with the surrogate spiking solution. A 2.00 mL volume of 
surrogate spiking standard is added to each 3-liter separatory 
funnel, to give a concentration of 10 ng/L (lOppt) of each 
surrogate. Each aliquot is then extracted three times (80 mL/80 
mL/80mL) with methylene chloride. The three methylene chloride 
extracts are passed through an anhydrous sodium sulfate drying 
column, andcombined in a Kuderna-Oanish evaporative 
concentrator. 

The extract is concentrated to approximately 0.5 mL and 
transferred to a 2.0 mL raicroreaction vessel. The methylene 
chloride is evaporated using a nitrogen stream. The evaporative 
concentrator tube is successively rinsed with methylene 
chloride, the rinsings added to the reaction vessel and the 
methylene chloride again evaporated. This process is continued 
until at least five (5) 1 mL rinsings of the tube have occurred. 

The final methylene chloride extract is evaporated to 500 ul. 
All microreaction vessels are permanently marked at the 500 ul 
level and additional methylene chloride added, when necessary, 
to insure a final 500 ul extract volume. The extract vessel is 
capped with a Teflon fitted septum cap and stored at 4^0 prior 
to GC/MS analysis. 
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6.2 Method blank 

Method blanks are prepared by treating a 4-L sample of 
laboratory reagent water exactly as described above. A method 
blank must be performed once each case*, each 14 calendar day 
period during which samples in a case are received, with every 
20 samples of similar concentration and/or sample matrix or 
whenever samples are extracted by the same procedure, whichever 
is most frequent. 

* A case is a group or a set of samples collected from a particular 
site over a given period of time. 

6.3 Matrix Recovery Sample 

Matrix recovery samples are prepared by spiking 2.00 mL of the 
matrix recovery standard spiking solution into two 2-L volumes 
of water for analyses. This gives a concentration of each 
matrix spike compound of 20 ng/L in the 4L water sample. The 
fortified sample is extracted exactly as described above for 
samples. The laboratory will spike and analyze 5% matrix spike 
samples (i.e. one matrix spike with every 20 samples). 

6.4 Duplicate Sample 

For a minimum of 10% of the samples analyzed a duplicate sample 
will be taken at sampling and a duplicate analysis will be 
performed. This will be carried out to insure that an estimate 
of precision will be available. 

7.0 GC/MS Calibrations 

Prior to use of the method fc^r low level analysis of PAH, a five-
point response factor calibration curve must be established showing 
the linear range of the analysis. The concentrations of standards 
used to construct the calibration curve are 40, 80, 200, 400, and 800 
ng/mL. These concentrations correspond to 5, 10, 25, 50 and 100 ng/L 
in the samples if a 4L sample is extracted and the extract is 
concentrated down to 0.5 mL. If the concentration of any target 
compound in a sample exceeds the linear range defined by the 
standards above, the extract must be diluted so that the 
concentrations of all target compounds fall within the range of 
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the calibration curve. For every 12 hours of GC/MS analysis, the 
mass spectrometer response for each PAH relative to the internal 
standard is determined, as described in the Calculations section, 
using daily check standards at concentrations of 80 ng/mL (10 ng/L in 
sample). Daily response factors for each compound must be compared 
to the initial calibration curve. If the daily response factors are 
within +35 percent of the corresponding calibration curve value the 
analysis may proceed. If, for any analyte, the daily response factor 
is not within +35 percent of the corresponding calibration curve 
value, a five-point calibration curve must be repeated for that 
compound prior to the analysis of samples. 

Qualitative identification of target compounds will follow the 
relative retention time (RRT) criteria. Table 2 contains example RRT 
data for these compounds. 

8.0 Daily GC/MS Performance Tests 

The GC/MS will not be tuned to meet decafluorotriphenylphosphine 
(OFTPP) ion abundance criteria. EPA has dropped this requirement for 
selected ion monitoring (SIM) methods. This allows the laboratory to 
tune the instrument to maximize the sensitivity for the compounds 
being analyzed. 

9.0 Gas Chromatography/Mass Spectrometry Analysis 

Just prior to analysis an aliquot of internal standard solution is 
transferred to the sample vial using a 250 uL syringe to give a final 
internal standard concentration of 80 ng/mL in the extract. 
Representative aliquots are injected into the capillary column of the 
gas chromatograph using the following, or similar conditions: 

Injector Temp - 290oC 
Transfer Line Temp - SIO^C 
Initial Oven Temp - 35oC 
Initial Hold Time - 2 min. 
Ramp Rate - lO^C/min. 
Final Temperature - 3100C 

The effluent from the GC capillary column is fed directly into the 
ion source of the mass spectrometer. The MS is operated in the 
selected ion monitoring (SIM) mode using appropriate windows to 
include the quantitation and confirmation masses for each PAH as 
shown in Table 1. Table 3 contains the SIM sequences used. For all 
compounds detected at a concentration above the MOL, a check is made 
to insure the confirmation ion is present. 
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10.0 Calculations 

10.1 Qualitative Identification 

Obtain EICPs for the primary m/z and the confirmatory ion. The 
following criteria must be met to make a qualitative 
identification: 

The characteristic masses of each parameter of interest must 
maximize in the same or within one scan of each other. 

The retention time must fall within +30 s of the retention time 
of the authentic compound. 

The relative peak heights of the characteristic masses in the 
EICPs must fall within +20% of the relative intensities of these 
masses in a reference mass spectrum. The reference mass 
spectrum can be obtained from a standard analyzed in the GC/MS 
system or from a reference library. 

Structural isomers that have very similar mass spectra and less 
than 30 s difference in retention time, can be explicitly 
identified only if the resolution between authentic isomers in a 
standard mix is acceptable. Acceptable resolution is achieved 
if the baseline to valley height between the isomers is less 
than 25% of the sum of the two peak heights. Otherwise, 
structural isomers are identified as isomeric pairs. 

10.2 Quantitation 

The following formula is used to calculate the response factors 
of the internal standard to each of the calibration standards. 

RF = (AsCis)/(AisCs) 

where: 

As* = Area of the characteristic ion for the parameter to be 
measured. 

Ais = Area of the characteristic ion for the internal standard. 
Cis = Concentration of the internal standard, (ng/mL). 
Cs = Concentration of the parameter to be measured, (ng/mL). 
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Based on these response factors, sample extract concentrations 
for each PAH is calculated using the following formula. 

Ce = <'^s)(Is) 
lAisJ(RF) 

where: 

Ce = Sample extract concentration (ng/mL) 
As = Area of the characteristic ion for the parameter to be 

measured. 
Ais = Area of the characteristic ion for the internal standard. 
Is = Amount of internal standard added to each extract 

(ng/mL). 

The actual sample concentration (C) for each compound is 
calculated by the following formula: 

Vp 
C = (Ce) X . 

C = Concentration in Sample (ng/L) 
Vf = The final extract volume (mL), and 
Vs = The original volume of sample extracted (L). 

II.0 Quality Control/Quality Assurance 

11.1 GC/MS Tuning 

The GC/MS will not be tuned to meet decafluorotriphenylphosphine 
(DFTPP) ion abundance criteria. EPA has dropped this 
requirement for selected ion monitoring (SIM) methods. This 
allows the laboratory to tune the instrument to maximize the 
sensitivity for the compounds being analyzed. 

11.2 GC/MS Initial Calibration and Continuing Calibration Check 

Prior to the use of the method for low level analysis of PAH, a 
five-point response factor calibration curve must be established 
showing the linear range of the analysis. 
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Each calibration standard is analyzed and the area of the 
primary characteristic ion is tabulated against concentration 
for each compound. The response factor (RF) for each compound 
at each concentration level is calculated using the following 
equation: 

RF = As ^ Cis 
Ais Cs 

As = Area of the characteristic ion for the compound to be 
measured. 

Ais = Area of the characteristic ion for the specific internal 
standard. 

Cis ~ Concentration of the internal standard 
Cs = Concentration of the compound to be measured. 

For every 12 hours of 6C/MS analysis, the mass spectrometer 
response (RF) for each PAH of interest (Table 1) relative to the 
internal standard is determined. 

These daily response factors for each compound must be compared 
to the initial calibration curve. The percent difference is 
calculated using the following equation: 

% Difference = RFI - RFC X 100 

RFI 

RFI = Average response factor from initial calibration. 

RFC = Response factor from current verification check 
standard. 

If the daily response factor are within +35 percent of the 
corresponding calibration curve value the analysis may proceed. 
If, for any analyte, the daily response factor is not within +35 
percent of the corresponding calibration curve value, a five-
point calibration curve must be repeated for that compound prior 
to the analysis of samples. 
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11.3 Method Blank Analysis 

A method blank consists of deionized, distilled laboratory water 
carried through the entire analytical scheme (extraction, 
concentration, and analysis). The method blank volume must be 
approximately equal to the sample volumes being processed. 

Method blank analysis are performed at the rate of one per 
case*, each 14 calendar day period during which samples in a 
case are received, with every 20 samples of similar 
concentration and/or sample matrix, or whenever samples are 
extracted by the same procedure, whichever is most frequent. 

An acceptable method blank analysis must not contain any target 
compound in Table 1 at concentrations greater than or equal to 
the Method Detection Limits (MDL). If the method blank does not 
meet these criteria, the analytical system is out of control and 
the source of the contamination must be investigated and 
corrective measures taken and documented before further sample 
analysis proceeds. All samples processed with a method blank 
that is out of control must be reextracted and reanalyzed if 
sufficient sample is available. 

* A case is a group or a set of samples collected from a 
particular site over a given period of time. 

11.4 Surrogate Compound Analysis 

The laboratory will spike all samples and quality control 
samples with deuterated PAH surrogate compounds. The surrogate 
compounds will be spiked into the sample prior to extraction and 
this will measure individual sample matrix effects associated 
with sample preparation and analysis. They will include 
naphthalene-dg fluorene djo and chrysene-di2, at a sample 
concentration level of 10 ng/L (ppt). 

A sample will be invalid for quantitative use in this program 
only if the recovery of any one or more of the surrogates falls 
outside the acceptance criteria. The initial acceptance 
criteria used for this program are the criteria established by 
ERT for these surrogates during 1986. The surrogate recovery 
acceptance criteria will be updated quarterly. RMAL will take 
corrective action whenever the surrogate recovery for any one or 
more surrogates is outside the following acceptance criteria; 
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Surrogate Acceptance Criteria % 
Low-Level 

Naphtha]ene-d8 14-108 
Fluorene-dlO 41-162 
Chrysene-dl2 10-118 

The following corrective action will be taken when required as stated 
above: 

a) Check calculations to assure there are no errors; 
b) Check internal standard and surrogate solutions for 

degradation, contamination, etc., and check instrument 
performance; 

c) Reanalyze the sample or extract if the steps in part a) or 
b) fail to reveal a problem. If reanalysis of the extracts 
yields surrogate spike recoveries within the stated limits, 
then the reanalysis data will be used. Both the original 
and reanalysis data will be reported. 

d) If a), b) or c) do not correct the problem, the data for 
that sample will be reported, but documented as being 
outside, the acceptance criteria limits. 

11.5 Matrix Spike Analysis 

The laboratory will spike and analyze 5% matrix spike samples. 
RMAL will spike seven representative compounds into water. 
These compounds and the spiking levels are listed below: 

Naphthalene 20 ng/L 
Fluorene 20 
Chrysene 20 
Indene 20 
Quinoline 20 
Benz(e)pyrene 20 
2-methy1 naphthalene 20 

The initial matrix spike criteria for data validity are as 
follows: 

0 The average of the percent recoveries for all seven 
compounds must fall between 20 and 150 percent. 

o Only one compound can be below its required minimum percent 
recovery. These minimum percent recoveries are: 
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1) 10% for chrysene and benz(e)pyrene 
2) 20% for all other compounds. 

Criteria for data validity for each individual matrix spike 
compound will be developed as data is collected and will be 
updated on a quarterly basis. 

If the matrix spike criteria are not met, the matrix spike 
analysis will be repeated. If the subsequent matrix spike 
analysis meets the criteria, then the reanalysis data will be 
used. If not, the data for the sample will be reported but 
qualified as being outside the acceptance criteria of the 
method. Both the original and reanalysis data will be reported. 

Table 4 contains percent recovery results for the target 
compounds spiked into reagent water at levels near the method 
detection limits (i.e. 2.5 to 5.0 ng/L). 

11.6 Duplicates 

The laboratory will analyze 10% duplicate samples. Percent 
di fTerence "between dupli cates wi11 be calculated for each 
detected compound. 

12.0 Data Deliverables 

Data is presented in the format described in Exhibit B of Organic SOW 
7/87 for the Contract Lab Program. The various items in the data 
package are listed below: 

1) Sample Traffic Reports or Chain-of-Custody 

2) Sample Data Summary Package Including: 

Case narrative 
Tabulated target compound results by fraction 
Surrogate spike analysis results by fraction 
Matrix spike/matrix spike duplicate results by fraction 
Blank data by fraction 

3) Sample Data Package including: 

Case narrative 
Traffic reports 
Volatiles Data 
Semi volatiles Data 
Pesticide Data 
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The volatiles, semivolatiles and pesticides data packages will 
include a QC summary, the raw sample data, standards data and raw QC 
data. 
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TABLE 1 

COMPOUNDS AND MS QUANTITATION MASS IONS 

Coinpound 
Quantitation 

Mass Ion 

Polynuclear Aromatic Hydrocarbons (PAH) 

Naphthalene 128 
Acenaphthylene 152 
Acenaphthene 154 
Fluorene 166 
Phenanthrene 178 
Anthracene 178 
Fluoranthene 202 
Pyrene 202 
Benzo(a)anthracene 228 
Chrysene 228 
Benzofluoranthenes 252 
Benzo(a)pyrene 252 
Indeno(l,2,3,cd)pyrene 276 
Dibenz(a,h)anthracene 278 
Benzo(g,h,i)perylene 276 

Conflmatlon Ion 
(% Abundance) 

102 (7)* 
151 (17)* 
153 (93)* 
165 (90)* 
176 (19)* 
176 (19)* 
200 (17)* 
200 (18)* 
226 (22)* 
226 (26)* 
250 (22)* 
250 (26)* 
274 (21)* 
279 (20)* 
274 (25)* 

Internal 
Standard Reference 

1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 

Internal Standards 

1) Acenaphthene-dlO 164 
2) Phenanthrene-dlO 188 
3) Benzo(a)pyrene-dl2 264 

Surrogates 

1) Naphthalene-d8 136 
2) Fluorene-dlO 176 
3) Chrysene-dl2 240 

1 
1 
•5 

*The % abundance for the confirmation ion is a typical value obtained during 
the method detection limit study. Although these ratios will vary, the 
relative intensities of confirmation ions must agree within plus or minus 20% 
between the calibration standard for any given day and the samples run on that 
day. 
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TABLE 1 (Continued) 

Coiapound 
Quantitation 

Mass Ion 

Heterocycles and Other PAH 

Indene 116 
Indole 117 
2,3-d1hydro1ndene 117 
2,3-benzofuran 118 
Qui noline 129 
Benzo(b)thiophene 134 
2-methylnaphthalene 141 
l-methylnaphthalene 141 
B1phenyl 154 
Carbazole 167 
Dibenzofuran 168 
Acridine 179 
Dibenzothlophene 184 
Perylene 252 
Benzo(e)pyrene 252 

Confirmation Ion 
(% Abundance) 

115 (108)* 
90 (52)* 
118 (57)* 
90 (31)* 
102 (20)* 
89 (8)* 
115 (31)* 
115 (28)* 
153 (35)* 
166 (28)* 
139 (40)* 
178 (26)* 
139 (19)* 
250 (24)* 
250 (35)* 

Internal 
Standard Reference 

Internal Standards 

1) Acenaphthene-dlO 164 
2) Phenanthrene-dlO 188 
3) Benzo(a)pyrene-dl2 264 

Surrogates 

1) Naphthalene-d8 136 
2) Fluorene-dlO 176 
3) Chrysene-dl2 240 

1 
2 
3 

*The % abundance for the confirmation ion is a typical value obtained during 
the method detection limit study. Although these ratios will vary, the 
relative intensities of confirmation ions must agree within plus or minus 20% 
between the calibration standard for any given day and the samples run on that 
day. 
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TABLE 2 

REUTIVE RETENTION TIMES AND CONFIDENCE FOR THE COMPOUNDS 
ASSOCIATED WITH THE LOW LEVEL PAH AND HETEROCYCLE METHODLOGY 

Absolute 
Retention Time 
(minutes) 

Avq. RRT M % RSD 95% Confidence Limits 

Benzofuran 8:03 0.550 0.015 2.807 0.520-0.580 
Dihydroindene 8:45 0.590 0.016 2.765 0.558-0.622 
Indene 8:54 0.598 0.016 2.699 0.566-0.630 
Naphthalene-d8(Surr.) 11:14 0.733 0.017 2.289 0.699-0.767 
Naphthalene 11:16 0.735 0.017 2.289 0.701-0.769 
Benzo(b)thiophene 11:25 0.743 0.017 2.258 0.709-0.777 
Quincline 12:06 0.783 0.017 2.140 0.749-0.817 
Indole 12:55 0.824 0.018 2.167 0.788-0.860 
2-methy1naphthalene 12:59 0.832 0.017 2.084 0.798-0.866 
1-methylnaphthalene 13:15 0.848 0.017 2.055 0.814-0.882 
Biphenyl 14:12 0.901 0.017 1.921 0.867-0.935 
Acenaphthylene 15:15 0.962 0.018 1.822 0.927-0.988 
Acenaphthene 15:44 0.988 0.018 1.849 0.952-1.024 
Dibenzofuran 16:09 1.011 0.018 1.791 0.975-1.047 

F1uorene-dlO(Surr.) 16:57 0.872 0.015 1.735 0.842-0.902 
Fluorene 17:01 0.875 0.015 1.745 0.845-0.905 
Dibenzothiophene 19:08 0.974 0.016 1.617 0.942-1.006 
Phenanthrene 19:28 0.988 0.016 1.589 0.956-1.020 
Anthracene 19:34 0.994 0.016 1.597 0.962-1.026 
Acridine 19:42 0.999 0.016 1.572 0.967-1.031 
Carbazole 20:02 1.013 0.015 1.487 0.983-1.043 
Fluoranthene 22:32 1.130 0.017 1.461 1.096-1.164 
Pyrene 23:07 1.157 0.017 1.443 1.123-1.191 

Benz(a)anthracene 26:16 0.873 0.012 1.325 0.849-0.897 
Chrysene-dl2 (Surr.) 26:18 0.874 0.012 1.320 0.850-0.898 
Chrysene 26:22 0.876 0.012 1.320 0.852-0.900 
Benzof1uoranthenes 29:00 0.960 0.014 1.501 0.932-0.988 
Benzo(e)pyrene 29:34 0.984 0.016 1.590 0.952-1.016 
Benzo(a)pyrene 29:44 0.988 0.016 1.615 0.956-1.020 
Perylene 29:55 0.996 0.016 1.644 0.964-1.028 
Indeno(l,2,3 cd)pyrene 32:31 1.114 0.025 2.276 1.064-1.164 
Di benz(ah)anthracene 32:36 1.113 0.031 2.743 1.053-1.175 
Benzo(ghi)perylene 33:17 1.149 0.028 2.422 1.093-1.205 
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TABLE 3 
SELECTED ION MONITORING (SIM) SEQUENCES FOR PAH 

AND HETEROCYCLES 

Sequence # M/Z Scanned Scan # Ranqe Start Time (win) 

1 90.115.116,117,118 0 - 399 0:00 
2 90,115,116.117,118 400 - 849 4:40 
3 89,102,128,129,134,136 850 - 1064 9:55 
4 90,115,117,141 1065 - 1169 12:26 
5 151,152,153,154,164 1170 - 1354 13:39 
6 139,165,166,168,176 1355 - 1524 15:49 
7 139,176,178,179,184,188 1525 - 1684 17:48 
8 166,167 1685 - 1799 19:40 
9 200,202,226,228,240 1800 - 2299 21:00 
10 241,250,252,256 2300 - 2479 26:50 
11 250,252,264,268 2480 - 2649 28:56 
12 274,276,278,279,302,303 2650 - 3500 30:55 



STANDARD OPERATING PROCEDURE 
Enseco 

Title: DETERMINATION OF LOW LEVEL (PART PER TRILLION) 
PAH AND HETEROCYCLES IN WATER 

Page: 19 of 19 

TABLE 4 
LOW LEVEL PNA SPIKE RESULTS 

Percent Recovery 
Sample Sample Sample Sample Sample Sample 

Compound il n #3 ii |2 £3 
2,3-Benzofuran 2.5 2.3 2.6 101 90 105 
2,3-D1hydro1ndene 2.9 2.6 3.0 115 105 119 
IH-Indene 2.2 2.2 2.7 89 89 109 
Naphthalene 5.9* N/A N/A 118 N/A N/A 
Benzo(B)th1ophene 1.7 1.9 1.8 68 74 73 
Quinollne 2.5 2.2 2.0 101 89 81 
IH-Indole 1.5 2.2 2.7 60 90 107 
2-Methy1naphthalene 2.3 2.5 2.7 92 99 107 
1-Methylnaphthalene 2.2 2.3 2.5 88 91 99 
Biphenyl 4.2* N/A N/A 83 N/A N/A 
Acenaphthylene 2.0 1.9 2.1 79 76 83 
Acenaphthene 2.3 2.5 2.4 91 100 95 
Dibenzofuran 1.6 1.6 1.5 64 62 61 
Fluorene 2.0 2.1 2.3 82 82 93 
Dibenzothlophene 1.7 1.7 1.8 67 69 72 
Phenanthrene 1.9 2.1 2.5 75 82 100 
Anthracene 1.6 1.7 2.4 65 67 96 
Acrldlne 0.9 1.0 1.2 37 41 47 
Carbazole 1.3 1.3 1.3 50 53 53 
Fluoranthene 1.9 2.5 2.4 75 101 96 
Pyrene 1.9 3.2 2.4 77 128 97 
Benzo(A)anthracene 2.5 2.5 2.8 100 101 113 
Chrysene 2.4 2.2 2.6 95 90 103 
Benzo(B)f1uoranthrene 1.8 1.8 2.3 71 72 93 
Benzo(K)f1uoranthrene 2.2 2.2 2.3 89 89 90 
7,12-D1methylbenzanthracene 3.3 3.6 3.3 132 142 133 
Benzo(E)pyrene 1.9 1.8 2.0 75 73 80 
Benzo(A)pyrene 1.9 2.0 2.4 78 79 96 
Perylene 2.2 2.1 2.6 89 82 102 
3-Methylcholanthrene 2.2 2.3 2.1 88 90 82 
Indeno(l,2,3-CD)pyrene 2.0 1.9 2.1 82 75 84 
D1benz(A,C)anthracene 1.7 1.8 2.0 68 72 80 
D1benz(A,H)anthracene 1.7 1.8 2.0 67 72 80 
Benzo(G,H,I)pery1ene 2.2 2.1 2.3 90 85 91 

Note: All compounds spiked at 2.5 ng/L. 

*Data for Naphthalene and Biphenyl were obtained from previous study. 
Spike levels = 5.0 ng/L. 
N/A = Not applicable. 
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? SECTION I 

INTSOOOCrZON 

9 > 

r • 1h« analytical methods that Zollov are designed to analyze water, soil and 
aediment from hazardous waste sites for the organic compounds on the Target 
Compound List (TCL) (See Exhibit C). The methods are based on EPA Method 
625 (Base/Neutrals and Acids). 

i-.. 

The methods are divided into the following sections: sample preparation, 
screening, and analysis. Sample preparation covers sample extraction and 

L.: cleanup techniques. As descrihed in the screening section, a portion of 
Che extracts may be acreened on a gas chromatograph with appropriate 

r-; detectors to determine the concentration level of organics. The analysis 
section cmtains Che 6C/MS analytical methods for organics. 
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I. 

!• Method for the Determination of Extractabla Sealvolacllea (B<se/Heutral 
end Acid) Organic Coaoounde« 

1*1 Scope and Application 

This aethod covera the deterainatioa of a number of organic compounds 
that are partitioned into an organic solvent and are amenable to gas 
chromatography. These TCL compounds and the contract required 
quantitation limits are listed.in Exhibit C. 

Problema have been associated eith the follouing compounds covered by 
this method. Oichlorobensidine and A-chloroaniline can be subject to 
csidative losses doting solvent concentration. This is especially true 
in the soil/sediment aethod idwn concentrating the methylene chloride/ 
acetone extraction solvent. Bexadilorocyelopent^ene is subject to 
thermal decomposition in the inlet of the gas chromatograph, diemical 
reaction in acetone solution, and photochemical deco^osition. 
H-nitrosodiphenylamine decomposes in the gas chromatographic inlet forming 
diphenylaaiae and, consequently, cannot be aeparated from diphenylaaine 
native to the sample. 

1.2 The method involves solvent extraction of the matrix sample characteri­
sation to determine the appropriate analytical .protocol to be used, and 
GC/MS analysis to determine semivolatile (BHA) organic compounds present 
in the sample. 

SV 0-2 10/86 
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II. A 

PAKT A - SAMPLE STORAGE AMD HOLDIMG TIMES 

1. Procedures for Saaole Storage 

1.1 The semples oust be protected froa light and refrigerated at 4*C 
(^2*C) froa the tlae of receipt until extraction and analysis. 

1.2 After analysis, extracts and unused saaple roluae aust be protected 
fcoa light and refrigerated at 4*C <^2*C) for the periods specified 
la the contract schedule. "" 

s 
2. Contract Reoulred Holding Tlaes 

2.1 If separatory funnel or sonlcatlon procedures are eaploye'd for extrac­
tions for sealvolatile analyses, extraction of water saaples shall be 
eoapleted within 5 days of VISE (Validated Tlae of Saaple Receipt), 
and extraction of soll/sedlaent saaples shall be eoapleted within 10 
days of VTSR. If continuous liquid-liquid extraction procedures are 
aaployad, extraction of water saaples shall be started within 5 days 
of VTSR. 

Extracts of either water or soll/sedlaent saaples aust be analyzed 
within 40 days of VTSR. 

SV D-4 1/87 Rev. 
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' PART B - SAMPLE PKEPAKATION FOR EXTRACTABLE SEMIVOUILTILES (BHA) IN WATER 

( 1. Suamary of Method 

i 

' « 
j' 
L 

A MMured volume of eample, approxlaacely one lleer. Is serially'extracted 
with methylene ehlor^e at a pH greater than 11 and ag^ln at pH less than 2, 
using a separatory'funnel or a continuous extractor. The methylene chloride 
axtracta are dried and concentrated separately to a volume of 1 mL. 

2. Interferences 

2.1 Method interferences may-be caused by contaminants in solvents, reagents, 
glassware and other sample processing hardware, that lead to discrete 

; artifadta and/or elevated baselines in the total ion current profiles 
(TICPs). All of these materials must be routinely demonstrated to be 
free from interferences under the conditions of the analysis by running 
laboratory reagent blanks. Matrix interferences may be caused by 

I contaminants that are coextracted from the sample. The extent of 
matrix intarferences will vary considerably from source to source. 

3. Anuaratus and Materials 

3*1 Glassware (Brand names and catalog numbers are included for illustration 
purposes only). 

3.1.1 Separatory funnel ' 2,000 mL. vlch teflon stopcock. 

3.1.2 Drying column - 19 an ID chromatographic column with coarse 
frit. (Substitution of a small pad oil Pyrex glass wool for the 
frit will prevent cross contamination of sample extracts.) 

i'' 
t3.1.3 Concentrator tube - KudemaH)anish, 10 aL, graduated (Eontes 

Kr570050-1023 or equivalent). Calibration must be checked at 
the volumes employed in the test. Ground glass stopper is used-
to prevent evaporation of extracts. 

1: 3.1.4 Evaporative flask * KudemaHDanish, 500 mL (Kontes- E-570001 0500 
[ or equivalent). Attach to concentrator Cube with springs. 

3.1.5 Snyder column * KndemaHDanish, Three-ball macro (Kontes K-503000 
I 0121 or equivalent). 

3.1.6 Snyder column - Kudema-Oanish, TWo-ball micro (Kontes K569001 
0219 or equivalent). 

3.1.7 Vials - Amber glass, 2 mL cspacity with Teflon-lined screw cap. 

SV D-5 1/87 Rev, 
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3.1.8 Coaclnuous llquld-llquld extractors - Equipped with Teflon or 
glass connnecting Joints and stopcocks requiring no lubrication 
(Uershberg-Wolf Extractor-Ace Glass Coupany, Vineland, NJ P/N 
6841-10 or equivalent.) 

3.2 Silicon carbide boiling chips ** approxiaately 10/40 nesh. Heat to 400 
*C for 30 minutes or Soxhlet extract with methylene chloride. 

3.3 Hater bath - Heated, with concentric ring cover, capable of temperature 
control 2*C). The bath should be used in a hood. 

3.4 Balance - Analytical, capable of accurately weighing 0.0001 g.' - . 

3.5 Nitrogen evaporation device equipped with a water bath that can be 
1 maintained at 35-40*C. The N-Evap by Organomation Associates, Inc. 

South Berlin, MA (or equivalent) is suitable. 

4. Reagents 

4.1 Reagent water - Reagent water is defined as a water in which an inter-
ferent is not observed at or above the CRQL of each parameter of interest. 

4.2 Sodium hydroxide solution (ION) - Dissolve 40 g KaOH in reagent water 
and dilute to 100 mL. 

4.3 Sodium thiosulfate - (ACS) Granular. 

4.4 Sulfuric acid solu^on (1*^1) - Slowly add 50 mL of H2SO4 (sp gr.1.84) to 
50 mL of reagent water. 

4.5 Acetone, methanol, methylene chloride - Pesticide quality or equivalent. 

4.6 Sodium sulfate - (ACS) Powdered, anhydrous. Purify by heating at 400*0 
for four hours in a shallow tray, cool in a desiccator, and store in a 
glass bottle. Baker anhydrous powder, catalog #73898 or equivalent. 

4.7 Surrogate standard spiking solution. 

4.7.1 Surrogate standards are added to all samples and calibration 
solutloDs; the compounds specified for this purpose are phenol-d^; 
2,4,6 trlbromophenol; 2 fluorophenol; nitrobensene-dj; 
terphenyl-di4 and 2-fluorobiplieayl. IW0 additional surrogates, 

base/neutral and one acid, may be added. 

4.7.2 Prepare a surrogate standard spiking solution that contains the 
base/neutral compounds at a concentration of 100 ug/mL, and the 
add compounds at 200 ug/mL. Store the spiking solutions at 
4*C (^2*0 in Teflon-sealed containers. The aolutions should 
checked frequently for stability. These solutions must be 
replaced after twelve months, or sooner if comparison with 
quality control check samples indicates a problem. 

4.8 BMA Matrix standard spiking solution. The matrix spike solution 
consists of: 
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!. 'N B«s€/Ketttrail8 Aelda 

l,2»4-crlehlorobcareiM pencachlorophenol 
Acanaphchene phenol 
2,4-tllnltroColuene 2-chlorophenol 

t" pyrene ^-ehlorcS-aechylphenoI 
I ; H-nilcro«a-dl-a--prop7laaine ^-nlcrophenol 

1,4-dlchlorobeittene 

Prepare a aplking soluclon that eontalne each of Che baae/neucral 
coepounds above ac 100 «g/1.0 aL in eechanol and Che acid compounds at 
200 og/l«0 ml in aechanol* Analjrse duplicace aliquocs.of a.sample 
spiked wich BSA matrix spiking solucion. 

I-

Samole ExcracCion - SeparaCorv Phnnel 

5*1 Samples may be ezcracCed using separacory funnel cechniques* If emulsions 
prevenc accepcable solvenc recovery wich separacory funnel excraccion, 
continuous ezcraccion (paragraph 6.) may be used. The separatory 
funnel excraccion scheas described below assumes a sample volume of 
Wicer. 

S«2 Osixig a I'licer graduated cylinder, measure out a I-licer sample aliquot 
and place ic into a 2-licer separatory funnel. Pipec I.O sL surrogate 
standard spiking solucion into Che separacory funnel and mix well. 

* ; Check Che pa of Che sample wich wide range pS paper and adjust Co pH > 
11 wich ION sodium hydroxide. Add 1.0 mL of BHA macrix spiking solucion 
CO each of two 1-licar portions from Che sample selected for spiking. 

X 

S.3 Add 60 mL methylene- dhloride to Che separatory funnel and extract the 
sample by shaking the funnel for two minutes, wich periodic venting to 
release excess pressure. Allow the organic layer to separace from the 
water phase for a minimum of 10 minutes. If Che emulsion interface 
between layers is more than one^hird the volume of Che solvenc layer, 
Che analyst must employ mechanical techniques to complete Che phase 
separation. The optimum technique depends upon Che sample, and may 
include: stirring, filtration of the emulsion through glass wool, 

f centrifugation, or other physical methods. 

f.'-

K 

i: 
f . 

i, 

Collect the methylene chloride extract in a 230-aL Erlenmeyer flask. 
If the emulsion cannot be br^wn (recovery of leas than 80Z of the 
methylene chloride, corrected for the water solubility of methylene 
chloride), transfer the sample, solvent and emulsion into the 
extraction chamber of a continuous extractor. Proceed as described 
in paragraph 6.3. 

S.4 Add a second 60-nL volume of methylene chloride to the sample bottle 
and repeat the excraccion procedure a second time, combining Che 

L!. extracts in the Erlenmeyer flask. Perform a third extraction in the 
manner. Label the combined excracc as the base/neutral fraction. 

SV 0-7 10/86 
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3.S Bdjtisc the pB of the equeoue phase to less than 2 oslng sulfuric add ^ 
(1 * !)• Serially extract three tlaes with 60-vL allquocs of eechylene 
chloride, as per paragraph S.3. Collect and coablne the extracts in a 
2S0-BL Erlenaeyer flask and label the conblned extract as the acid fraction 

5.6 Assemble a Xudema-Oanish (K-d)} concentrator by attaching a lO-nL 
concentrator tube to a SOO-aL evaporative flask. Other concentration 
devices or techniques nay be used In place of the K-0, if equivalency Is 
demonstrated for dl extractable organlcs listed In E^^blt C. 

5.7 Ttsnsfer the Individual base/neutral and add fractions by pouring 
extracts through separate drying columns eontalhlng about 10 cm of 
anJqrdrpus granular sodium sulfate, and collect the extracts In the 
separate K-0 concentrators. Rinse the Erlenmeyer flasks and columns 
with 20 to 30 mL of methylene chloride to complete the quandtatlve 
transfer. 

5.8 Add one or too clean bdllng dilps and attach a three-ball Snyder 
column to the evaporative flask. Pre-vet the Siqrder column by adding 
about 1 sL methylene dilorlde to tiie top of the column. Place the K-O 
apparatus on a hoc water bath (80* to 90*C) so that the concentrator 
tube Is partially lamessed In the hot water, and the endre lower 
rounded surface of the flask Is bathed with hot vapor. Adjust the 
vertical position of the apparatus and the water temperature as required 
no usaplece die concentration In 10 to 15 minutes. At the proper rate 
of distillation, the balls of the column will actively chatter but the 
chambers will aocflood wldi condensed solvent. Bhen the apparent 
volnma of liquid readies 1 mL, remove the KH) apparatus from the water 
bath and allow it to drain and cool for at least 10 minutes. Remove 
the Snyder rnlnmn and rinse the flask and Its lower joint Into the 
concentrator cube with 1-2 mL of methylene chloride. A 5-mL syringe is 
recommended for this operation. 

5.9 Micro Snyder column technique - Add another one or two clean boiling 
dilps to Che concentrator tube and attach a two-ball micro Snyder column. 
Preset die Siqrder column by adding about 0.5 mL of methylene chloride 
to the top of the column. Place the KH) apparatus on a a hot water 
bath (80* to 90*C) so diac the concentrator tube Is partially Immersed 
In the hot water. Adjust the vertical position of die apparatus and the 
water temperature as required to complete the concentration la 5 to 10 
mantes. At the proper rate of distillation the balls of the column will 
actlvaly chatter but the chambers will not flood with condensed solvent. 
Uhen the apparent volume of liquid reaches about 0.5 mL, remove the K-O 
apparatus from the water bath and allow It to'drain for at least 10 
mnutes idille cooling. Remove the Snyder column and rinse its flask 
and Its lower joint into the concentrator tube with 0.2 mL of methylene 
chloride. Adjust the final volume to l.G mL with aethylena chlariue. Iz 
GC/MS analysis will not be performed iamedlately, stopper the concentraf 
tube and store refrigerated. If the extracts will be stored longer 
than two days, they should be transferred to individual Teflon-sealed 
screw cap bottles and labeled base/neutral or acid fraction, as 
appropriate. . 
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S»10 Mlcrogen blondovn Cechnlque (taken froa ASIM Method 03086) 
« 

The folloinng awthod aaj be need for final concentration. Instead of 
the procedure outlined In peregraph S.9. Piece the concentrator tube 
In a warn water bath (35*C) and evaporate the solvent volume to just 
below 1 mL using a gentle etreaa of clean, dry nitrogen filtered through 
a column of activated carbon). Caution; Hew plastic tubing must not be 
used- between the carbon trap and the sample, as It may Introduce Intef-
ferences. The intemal wall of the tube must be rinsed down several 
times with methylene chloride during the operation and Che final volume 
brou^t to 1 mL with methylene chloride. During evaporation, the tube 
solvent level must be kept below the water level of the bath. The extract 
must:'never be allowed to becMo dry. 

i.' 
; i;: 

; 

• I., 
6. Sample Extraction - Continuous Liouid-Llonid Extractor 

6.1 Check the pH of the sample with wide-range pH paper and adjust to pH 11 ' 
with 10 N sodium hydroxide. Transfer a 1-liter sample aliquot to the 
continuous extractor; using a pipet, add 1 mL of surrogate standard 
spiking solution and mix well. 

. 6.2 Add 300 mL of methylene chloride to the distilling flask. Add sufficient 
reagent water to ensure proper operation and extract for 18 hours. 
Allow to cool, then detach the boiling flask and dry. Concentrate the 
extract as in paragraphs 3.6 through 3.8. Hold the concentrated extract 

I' ' for combining with the acid extract (see paragraph 6.4). 

6.3 Add 300 mL of methylene diloride to a clean distilling flask and attach 
1: it to the continous extractor. Carefully adjust the pR of the equeous 

phase to less than 2 using sulfuric aicd (1 * I). Extract for 18 
hours. Dry and concentrate the extract as described in paragraphs 3.6 
through '3.8. Hold the concentrated extract and label es the acid 

. L; extract. 

6.3.1 If the bese/neutral and/or acid extracts cannot be concentrated 
to e-final volume of 1 sL, dilute the mon concentrated extract 
to the final volume of the least concentrated extract. 

7. The samples extracts are ready for 6C/HS analysis. Proceed to Section IV, 
GC/MS Analysis of Semivolatiles. If high concentrations are suspected (e.g., 
.highly colored extracts) the optional GC/7ID screen in Section III is 

I. 
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PART C - PROTOCOLS FOR SOIL/SEDIMEHT 
• 

Ic la •andacory Chac all aoll/aadloenc aaoplea be characterized aa to concen' 
Cration level ao that the appropriate analytical protocol ia choaen to ensure 
proper quantitation llaita for the aaaple. Note that the teroa "low level" 
and "cMdiua level" are not uaed here aa a judgeaent of degree of contaaination 
but rather as a description of the concentration ranges that are encoapassed by 
the "low" and "aediua" level procedures. 

The laboratory ia at liberty to detezaine the aethod of characterization. The 
following two acreening aathoda a^r be uaed for aoil/aediasnt aaaple character­
ize tim: 

o Screen an aliquot froa the "low level" 30 g extract or an aliquot froa the 
"aediua level" 1 g extract, 

o Screen using either GC/FIO or GC/MS as the acreening instruaent. 

The concentration ranges covered by these two procedures any be considered to 
be approxiaately 330 ug/kg - 20,000 ug/kg for the low level analysis and >20,000 
ug/kg for aediua level analysis for SNA extractables. For soils only, the extract | 
for pestieide/PCB analysis aay be prepared froa an aliquot of the extract for 
seaivolatiles, or in a separate extraction procedure. If it is prepared froa the 
seaivolatile extract, refer to Exhibit 0 PEST for the procedures for extraction of 
pesticides/PCBs• 

Screen froa the Medina Level Method 

Take 3.0 aL froa the 10*0 aL total extract and concentrate to 1.0 aL and screen. 
If the aaaple concentration is >20,000 ug/kg proceed with GC/HS analysis of the 
organics. If the aaaple concentration is 00,000 ug/kg discard the aediua 
level extract and follow the low level aediod. 

Screen froa Low Level Method 

Take 3.0 aL froa the 300 aL (approxiaate) total extract froa the 30 g saaple and . 
concentrate .to I«0 aL and screen. If the concentration is >20,000 ug/kg in the 
original saaple, discard the 30 g extract and follow the aediua level aethods 
for organics, using aediua level surrogates. If the saaple concentration is 
<20,000 ug/kg, proceed with concentration and the reaainder of the low level 
aethod. 

1. Medina Level Preparation for Screening and Analysis of Seaivolatiles (SNA) 

1.1 Scope and Application 

This procedure is designed for the preparation of sediaent/soil saaples 
which aay contain organic chenicals at a level greater than 20,000 ug/kg. 

1.1.1 The extracts and saaple aliquots prepared using this aethod are 
screened by GC/MS or FID, using capillary coluans for base/neutral 
and acid priority pollutants, and related organic cheatcals. \ 
The results of these screens will deteraine whether sufficient 
quantities of pollutants are present to warrant analysis by low 
or aediua protocol. 

^ i/87 fcv. 
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1.1.2 If the eereealttgs Indicate no detectable pollutants at the lover 
Halts of quantitation, the saaple should be prepared by the low 
level protocol in Section II, Part C, paragraph 2. 

1.2 Suaaary of Hechod 

f": 
1 • 

9'. 
V 

f 

' X: 
; \ 

1.2.1 Approxlaacely 1 g portions of sedlaenc/soll are transferred 
to vials and extracted with aethylene chloride. The wchylene 
chloride extract la screened for extractable organlcs by. GC/FIO 
or GC/MS. 

1.2.2 If organic coapounds are detected by the screen, the aethylene 
dilorlde extract Is analysed by CC/MS for extractable organlcs. 

1.2.3 If no organic coapounds are detected by the aedlua level screen, 
then a low level saaple preparation Is required. 

1.3 Interferences 

1.3.1 Method interferences any be caused by contaalnants in solvents, 
reagents, glassware, and other saaple processing hardware that 
lead to discrete artifacts and/or elevated baselines In the 
total ion current profiles. All of these aaterlals aust be 
routinely deaonstrated to be free frpa Inte^erenees under the 
conditions of the analysis by cunning laboratory reagent blanks. 
Matrix interferences aay be caused by contaalnants that are 
coextracted'froa the saaple. The extent of aatrlx Interferences 
will vary considerably froa source to source. 

1.4 Ualtations 

f •• 

t ' 1.4.1 The procedure is designed to allow quantitation Halts for screen-
lag purposes as low as 20,000 ug/kg for extractable organlcs. 
For analysis purposes, the quantitation Halts are 20,000 ug/kg 
for extractable organlcs. If peaks are present based on the 
GC/FIO screen, the.saaple Is deteralned to require a aedlua 

j level analysis by GC/MS. Soae saaples say contain high concen­
trations of chealcals that Interfere with the analysis of other 
coaponents at lower levels; the quantitation Halts In those cases 
aay be significantly higher. 

1.4.2 These extraction and preparation procedures were developed for 
rapid and safe handling of high concentration hasardous waste 
eaaples. The design Of the aethods thus does not stress effl-

^ ^ dent recoveries or low Halts of quantitation of all coaponents. 
Bather, the procedures were designed to screen at aoderace 
recovery and suffldent sensitivity, a broad spectrua of organic 
chealcals. The results of the analyses thus aay reflect only a 
ainlaua of the eaount actually present in some saaples. 
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1.5 Reagents 

1.5.1 Sodlua Sulfate - anhydrous povdered reagent grade, heated at 
400*C for four hours, cooled In a desiccator, and stored in a 
glass bottle Baker anhydrous powder, catalog # 73898 or 
equivalent. 

1.5.2 Methylene chloride. Pesticide residue analysis grade or 
equivalent. 

1.5.3 Methanol. Pesticide residue analysis grade or equivalent. 

1.5.4 Acetone. Pesticide residue analysis grade or equivalent; 
! 

1.5.5 Base/Beutral and Acid Surrogate Standard Spiking Solution 

Ihe compounds specified are phenol-d6, 2,4,6^ribroaophenol, 
2-flnorophenol, nicrobeozene-d5, terphenyl-d24 2~fluoro*-
biphenyl. Prepare a solution containing these compounds for 
base/neutral surrogates at a concentration of 100 ug/1.0 mL, 
and for acid surrogate standards at a concentration of 200 ug/1.0 
sdL in methanol. Store the spiking solutions at 4*C (42*C) in 
Teflonrsealed containers. The solutions should be clicked 
frequently for stability. These solutions must be replaced 
after twelve months, or sooner, if comparison with quality 
control check samples indicates a problem. 

1.5.6 Base/Heutral and Acid Matrix Standard Spiking solution. 

Prepare a spiking solution in methanol that contains the following 
compounds at a concentration of 100 ug/1.0 eL for base/neutrals 
and 200 og/l.O mL for acids. Store the spiking solutions at 
4*C (^2*C) in Teflon-sealed containers. The solutions should 
be checked frequently for stability. These solutions must be 
replaced after twelve months, or sooner, if comparison with 
quidity control check samples indicates a problem. 

Base neutrals Acids 

1,2,4-crtdilorobensene pentachlorophenol 
acenaphthene phenol 
2,4-^nitrotalttene 2-chlorophenol 
pyrene A-chlorcB-methylphenol 
H-nitroso-di-n-propylamine . 4<-nitrophenol 
1,4-dichlorobefiz ene 

1.6 Equipment 

1.6.1 Glass scintillation vials, at least 20 mL, with screw cap and 
teflon or aluminum foil liner. 
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i.6«2 Spatula. Stainlaas steal or Teflon. 

1.6.3 Balance capable of neighing 100 g to ̂  0.01 g. 

1.6.4 Vials and caps, 2 BL for GC auto saapler. 

1.6.5 Disposable pipets, Pasteur; glass wool rinsed with methylene 
chloride. 

^ 1.6.6 15'niL concentrator tubes. 

1.6.7 Ultrasonic cell disrupter. Beat Systems Ultrasonics, Inc., Model 
V-38S SOMICAXOR (475 Watt with pulsing capability. No. 200 1/2 ' 
inch tapped disrupter horn plus Mo. 207 3/4 indi capped disrupter 

p; horn, and Mo. 419 l/S indi standard tapered MICKOTIP probe), or 
t; equivalent device with a minimum of 375 Watt output capability. 

MOTE: In order to ensure that sufficient energy is transferred 
to the sample during extraction, die M1C80TIP probe must be 
replaced if the tip begins to erode. Erosion of the tip is 
evidenced by a rou^ surface. 

1.6.S Sonabos acoustic enclosure - recommended with above disruptors for j 
decreasing cavitation sound. 

1.6.9 Test cube red:. 

1.6.10 Oven, drying. 

1.6.11 Desiccator. 

1.6.12 Crucibles, porcelain. 

1.7 Medium Level Sample Preparation. 

1.7.1 Transfer Che sample container into a fume hood. Open the 
sample vial. Decant and discard any water layer and then mix 
the sample. Transfer approximately 1 g (record weight to the 
nearest 0.1 g) of sample to a 20-mL vial. Wipe the mouth of 
the vial with a tissue to remove any sample material. Record 
the exact weight of sample taken. Cap the -vial before proceeding 
with Che next sample to avoid, any cross'-eoacaminacion. 

1.7.1.1 Transfer 50 g of soil/sediment to 100 mL beaker. 
Add 50 mL of water and etir for 1 hour. Determine pH 
of sample with glass electrode and pH meter while 
stirring. Report pH value on appropriate data sheets. 
If the pH of the soil Is greater than il or less than 
5, contact the Deputy Project Officer cited in the 
contract for instructions on how to handle the sample. 
Document the instructions in the Case Narrative. 
Discard this portion of sample. 
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1.7.2 XmMdlacely «fcet weighing ch« saapla for oxtraetlon, weigh 

S-IO g of Che sediaenc into a Cared crucible. Determine che 
percent moisenre by drying overnight at 105*C. Allow to cool 
in a desiccator before weighing. C<mcentrationa of individual 
analy tea .will be reported relative to the dry weight, of sediment. 

g of sample - g of dry sample 
g of Sflflple ^ 100 * Z aolscur^ 

1.7.3 Add 2.0 g of aniqfdrous powdered sodium sulfate to sample in che 
20 mL vial from paragraph 1.7.1 and mix well. 

:) 

^ 1/87 Rev. 
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1.7.4 Surrog«Ctt Standards are added to all saoples, aplkes, and 
blanks. Add 1.0 oL of sucrogate spiking solution to sample 

M ̂ mixture. 

('- 1.7.S Add 1.0 mL of matrix standard spiking-solution to each of tvo 1 
g portions from the sample chosen for spiking. 

1.7.6 Immediately add 9.0 mL of. methylene chloride to the sample and 
disrupt the sample with the 1/8 Inch tapered MICROnP ultrasonic 
probe for 2 minutes at output control setting 5, In continuous 

^ mode. (If using a sonlcator other than Models tf'375 or W-385, • 
r contact the Project Officer for appropriate output settings). 

Before extraction, make certain that the sodium sulfate Is free 
flowing and not a consolidated mass. As required, break up large 
lumps with a clean spatula, or very carefully with the tip of 
the unenerglzed probe. 

1.7.6.1 Add only 8.0 mL of methylene chloride to the matrix 
spi^ samples to achieve a final volume of 10 mL. 

• 
J 1.7.7 Loosely pedt disposable Pasteur plpets with 2-3 cm glass wool 

plugs. Filter die extract through the glass wool and collect 
S.O mL In a concentrator tube. 

' 1.7.8 Concentrate die extract to 1.0 mL by the nitrogen blowdown 
technique described In paragraph 2.7.3. 

i • 1.7.9 Tkanefer the concentrate to an autosampler vial for GC/FIO or 
I GC/MS capillary column screening. If the concentrate Is screened, 

Che quantlcaclon limits should be approximately 20,000 ug/kg. 
i 
t ̂  1.7.10 Proceed to Section III, paragraph I. 

2. Low Level Preparation for Screening and Analysis of Semlvolatlles (BMA) 

I 2.1 Summary of Method 
} 

A 30 grew portlm of sediment Is mixed with anhydrous powdered sodium 
sulfate and extracted with 1:1 methylene chloride/acetone using an 

I : ultrasonic profte. If the optional low level screen la used, a portion 
of this dilute extract is concentrated fivefold and Is screened by 
GC/FIO or GC/MS. If peaks are present at greater than 20,000 ug/kg, 
discard the extract and prepare the sample by the medium level method. 
If no peaks are present at greater than 20,000 ug/kg, the extract Is 
concentrated. An optional gel permeation column cleanup may be used 
before analysis. 

2.2 Interferences 

Method Interferences may be caused by contaminants In solvents, reagents, 
glassware, and other sample processing hardware that lead to discrete 
artifacts and/or elevated baselines la the total Ion current profiles. 



II. c. ^ 

All of Chose ueerlols aosc be routinely deaooscceced Co be free froa 
interferences under the conditions of the snelysls by running laboratory 
reagent blanks. Katrlx Interferences aay be caused by contaalnants 
that are eoextracted froa the saaple. The extent of aatrlx interferences 
will vary*considerably froa source to source. 

2.3 Apparatus and Materials 

2.3.1 Apparatus for deteraining percent aolscure 

2.3^1.1 Oven, drying 

2.3.1.2 Desiccator 

2.3.1.3 Cmclbles, porcelain 

2.3.2 Disposable Pasteur glass plpets, 1 aL 

2.3.3 Ultrasonic cell disrupter. Heat Systeas • Ultrasonics, lac. 
Model 363 SONICAIOR (473 Watt with pulsing capability. Mo. 303 
3/4 inch tapped high gain "Q" disrupter horn or No. 208 3/4 
indi standard solid disrupter horn), or equivalent device with 
a alnlaua of 373 Hatt output capability. NOTE: In order to 
ensure that sufficient energy is transferred to the saaple 
during extraction, the horn anst be replaced if the tip begins 
to erode. Erosion of the tip is evidenced by a rough surface. 

2.3.3.1 Sonabox acoustic enclosure " recoaaended vith above 
disruptors for decreasing cavitation sound. 

2.3.4 Beakers, 400 d. 

2.3.3 Vacttua filtration apparatus 

2.3.3.1 Buchner funnel. 

2.3.3.2 Filter paper, Uhataan No. 41 or equivalent. 

2.3.6 KudemaH)anish (K-D) apparatus. 

2.3.6.1 Coacentrator tube " 10 aL, graduated (Kontes K-370040-
1023 or equivalent). 

2.3.6.2 Evaporative flask - 300 aL (Kontes K-570001-0S00 or 
equivalent). 

2.3.6.3 Snyder coluon - chree'-ball macro (Kontes K'S0300C-OIII 
or equivalent). 

2.3.6.4 Snyder coluan - two-ball aicro (Kontes K-S69001-0219) ^ 
or equivalent). ^ 

2.3.7 Silicon carbide boiling chips - approxiaately 10/40 aesh. 
Heat to 400*C for 30 ainutes or Soxhlet extract with aethylene 
chloride. 
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2«3«8 .Va.fr b«ch - hMCcd, with eoQcantrlc ring cover, enpeble of c 
peracure control (^2*0)• The bach ahould be need in a hood. 

2«3.9 Balance, capable of accurately weighing ̂  0.01 g. 

2*3.10 Vials and. caps, 2 aL for GC auto saapler. 

2.3.11 Balance - Analytical, capable of accurately weighing * 0.0001 g. 

2«3«12 nitrogen evaporation device equipped with a water bath that can 
be aalntained at 33-40*0. The H^^vap by Organonation Associates, 
Inc. South Berlin, MA (or equivalent) is suitable. 

2.3.13 *Gel pemeation chronacography (GPC) cleanup device. BOTE: CPC 
cleanup is highly recoanended for all extracts for low level 
soils. 

2.3.13.1 Anconnted system 

2.3.13.1.1 Gel pemeation chroaatograph Analytical 
Biochemical Labs, Inc. GPC Autoprep 1002 
or equivalent in^uding: 

2.3.13.1.2 23 mm 10 X 600 - 700 ma glass column 
packed with 70 g of Bio^eads SX-3. 

2.3.13.1.3 Syringe, 10 uL with Luer-Lok fitting. 

2.3.13.1.4 Syringe filter holder and filters -
acainless steel and TFE, Gelaan 4310 or 
equivalent. 

2.3.13.2 Manual system sssembled from parts.* 

2.3.13.2.1 23 m ID X 600 - 700 am heavy waU glass 
column packed with 70 g of BIO-Beads SX-3. 

2.3.13.2.2 Pump: Altex Scientific, Model No. lOOlA, 
aemipreparative, solvent aeteiring system. 
Pump capacity " 28 mL/min. 

2.3.13.2.3 Oetector: Altex Scientific, Model No. 
133, with 234 nm QV aource and 8-ul 
seai-preparative flowcells (2-ma 
pathlengths) 

2.3.13.2.4 Microprocessor/controller: Altex Scienti­
fic, Model Ho. 420, Microprocessor System 
Controller, with extended memory. 

*Vise, R.H., Bishop, D.F., Williams, R.T. 4 Austem. B.M. 'Gel Permeation 
Chromatography in the GC/MS Analysis of Orgsnlcs in Sludges'* O.S. EPA, 
Municipal Enylronmental Research Laboratory - Cincinnati, Ohio 4S268 
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2.3.13.2.5 Injector: Altex Scientific, catalog No. 
201'56, saaple Injection valve, Tefzel, 
with 10 aL eaople loop. 

2.3.13.2.6 Becorder: Linear Inatrvoenta, Model No. 
385, 10-lneh recorder. 

2.3.13.2.7 Effluent Switching Valve: Teflon allder 
valve, 3-way with 0.060* porta. 

2.3.13.2.8 Suppleaental Preaaure Gauge with connecting 
• Tee: O.S.Cauge, 0-200 pal, atalnleaa ateel. 

Installed as a "downstream* monitoring 
device between column and detector. 

Flow rate was typically S aL/mln. of methy­
lene chloride. Recorder chart speed was 
0.50 cm/mln. 

2.3.14 Pyrex glass wool. 

2.3.15 Pasteur plpets, disposable. 

2.4 Reagents 

2.4.1 Sodium Sulfate -.anhydrous powdered reagent grade, heated at 
400*C for four hours, cooled In a desiccator, and stored In a 
glass bottle. Baker anhydrous powder, catalog #73898 or equi­
valent. 

2.4.2 Methylene chloride, methanol, acetone, laoooctane, 2-propanoI 
and bensene pesticide quality or equivalent. 

2.4.3 Reagent water - Reagent water is defined as a water In which 
an Interferent Is not observed at or above the CRQL of each 
parameter of Interest. 

2.4.4 GPC calibration solutions: 

2.4.4.1 Corn oil - 200 sg/mL In methylene chloride. 

2.4.4.2 Bls(2-ethylhexylphthalace) and pentachlorophenol -
4.0 mg/sL In methylene chloride. 

2.4.5 Sodium Sulfite, reagent grade. 

2.4.6 Surrogate standard spiking solution. 

2.4.6.1 Base/neutral and acid surrogate solution. 
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T'-N 2.4.6.1.1 Surrogate scandards are added to all 
aamplea, blanka, aacrlx aplkea, •atrlx 
aplke dupllcaces, and eallbracloo aolu-
eioaa; the eoapounds apeelfled for this 
purpoae are phenol-dg, 2,4,6^rlbromo-
phenol, 2'-flaoroplienol, nicrobenEene-^5, 
terphen7l'dx4, and 2-fluoroblphenyl. TWo 
addlcional aurrogaces, one base/neucral 
and one add nay be added. 

2.4.6.1.2 Prepare a aurrogace acandard aplklng aolu-
cion ae a eoneencraclon of 100 ng/l.O oL 
for baae/ neutral and 200 og/1.0 hL for 
•^da In cMChanol. Store the aplklng 
aolutlona at 4*C (±2*C) In Teflon-aealed 
eontalnera. The adutlona ouat be replaced 
after twelve aontha, or aooner If coaparlaon 
with quality control check aaaplea Indicate 
a problea. 

2.4.7 Matrix atandard aplklng aolutlona. 

t 2«4*7*1 Base/neacral and acid matrix spiking solatlon con-
alata of: 

I J :• Baae/Meutrala (100 ug/1.0 mL) Adda (200 ug/1.0 oL) 

1,2,4-crlchlorobenaene pantachlorophenol 
acenaphthena phenol 

i 2,4-dldtrotoluane 2-dilorophenol 
pyrane 4>chloro-3-nechylphenol 
R-dtroao-dl-n-propylaalne 4-^trophenol 
1,4-dlchlorobenxene 

r: Prepare a aplklng aolutlon that contalna each of the 
I above In nethanol. Store the aplklng aoludpna at 

4*C (>2*C) In Teflon-aealed eontalnera. The aolutlona 
p- ahouid be checked frequently for atablUty. Theae 

ooludoaa auat be replaced after twelve eontha, or 
aooner If coaparlaon with quality control ehedc 
aaaplea Indicate a problea. 

i- , » •' 
^ Matrix aplkea alao aerve aa dupUcatea, therefore. 

add voluae apedfled la Saaple Extraction aectlon to 
I eadi of two 30-g portlona froa one aaople choaen for 

aplklng. 4.-

.'i 
-* 

2.5 Low Level Saaple Preparation 

2.5.1 Decant and dlacard any water layer on a aedlaent aaaple. Mix 
aaaplea thoroughly, eapedally coopoalted aaaplea. Discard any 
foreign objects such aa sticks, leaves, and rocks. 
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2.3.1.1 Transfer 30 g of soll/sedloenc Co 100 ol beaker. 
Add 30 al of water and stir for 1 hour. Oeceraine pH 
of aaaple vlch glass eleccrode and pU aeCer while 
stirring. Report pH value on appropriate data sheets. 
If the pH of the-soil is greater Chan 11 or less than 
3, contact the Deputy Project Officer cited in the 
contract for instructions on how to handle the saaple. 
Oocuaent the instructions in the. Case Narrative. 
Discard this portion of saaple. 

2.3.2 The following steps should be perforaed rapidly to avoid loss 
. of the aore volatile extractables. Weigh approxiaately 30 g 

o£ saaple to the nearest 0.1 g into a 400-aL beaker and add 60 
g of anhydrous powdered sodiua sulfate. Mix well. The saaple 

< should have a sandy texture at ^is point. Zaandiately* add-
100 aL of 1:1 aethylene chloride ~ acetone to the saaple, 
then add the surrogates according to paragraph 2.3.2.3. 

2.3.2.1 laaediately after weighing the saaple for extraction, 
weigh 3-10 g of the sediaent into a tared crucible. 
Oeteraine the percent aoisture by drying overnight 
at 103*0. Allow to cool in a desiccator before 
weighing. Concentrations of individual analytes will 

« be reported relative to the dry weight of sediaent. 

Percent aoisture 
X of saaole ' « of dry saanle 
* ^ X 100 - 2 aoisture 

2.3.2.2 Weigh out two 30 g (record weight to nearest 0.1 g) 
portions for use as astrix and aatrix spike dupli­
cates according to 2.3.2. When using GPC cleanup, 
add 2.0 aL of the base/neutral and acid aatrix spike 
to each of two portions. When not using GPC cleanup, 
add 1.0 aL of base/neutral and acid aatrix spike to 
eadi of the other two portions. 

2.3.2.3 When using 6FC, add 1.0 aL of base/neutral and acid 
surrogate standard to the aaaple. When not using GPC, 
add 0.3 aL of BHA surrogate standard to the saaple. 

2.3.3 Place the bottoa surface of the tip of the 3/4 inch disruptor 
horn about 1/2 indi below the surface of the solvent but above 
the sediaent layer. 

2.3.4 Sonicate for 1 1/2 ainutes with the W-38S (or 3 ainutes with the 
W-37S), using No. 208 3/4 inch standard dlsrupcor horn wich out­
put control knob sec at 10 (or No. 303 3/4 inch capped high gain 
"Q* disruptor horn at 3) and node switch on "1 sec. pulse' and 
Z duty cycle knob see at SOZ. Do HOT use MICROTIP probe. (If 
using a sonicator other than Models W-37S or W-38S, contact the 
Project Officer for appropriate output settings). 
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2.5.5 Oeeanc and filter excraecs through Whataan #41 filter paper 
using vacttua filtration or centrifuge and decant extraction 
solvent. 
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2.5.6 Kttp««t Che excraetloa two more tlaas wlch 2 addlelonal 100 oL 
portiona of 1:1 aethylana chloride - acacoae* Before each 
extraction, make certain that the aodlun aulfate la free 
flowing and not a conaolldated naaa. As required, break up 
large lumps with a clean spatula, or very carefully with the 
tip of the probe. Decant off the extraction solvent after 
each sonlcatlon. On the final sonlcatlon, pour the entire 
aample Into the Buchner funnel and rinse with 1:1 methylene 
chloride ' acetone. 

2.S.6.1 If the aample Is to be screened from the low level 
method, take S.O mL and concentrate to 1.0 mL 
followliig paragraph 2.7.2 or 2.7.3. Note that the 
aample volume in this case is S.O mL not 10.Q mL as . 
given in 2.7.2.. Screen the extract aa per Section 
III, paragraph 1., "Screening of Extractable Organic 
Extracts". Transfer the remainder of the 1 mL back 
to the total extract from paragraph 2.S.6 after 
GC/FID or 6C/MS acreening. (CAOTION: To minimize 
sample loss, autosamplers which pre-flush samples 
through the syringe should not be used.) 

2.5.7 ^ansfer the extract to a Kudema-Oanish (K-D) concentrator 
consisting of a 10 mL concentrator tube and a SOO mL evapora­
tive flask. Other concentration devices or .techniques may be 
used if equivalency is demonstrated fqr all extractable 
compounds listed in Exhibit C. 

2.5.8 Add one or two clean boiling chips to the evaporative flask 
and attach a ChceeHMll Snyder column. Pre' wet Che Snyder 
colnan by adding abont 1 A methylene chloride to the top. 
Place the K-O apparatus on a hot water bath (80 to 90*C) so 
Chat the concentrator tube is partially immersed in the hoc 
fiater and the entire lower rounded surface of the flask is 
bathed with hot vapor. Adjust the vertical position of the 
apparatus and the water temperature as required to complete 
tte concentration in 10 to IS minutes. At the proper rate of 
distillation Che halls of Che column will actively chatter but 
Che chambers will not flood with condensed solvent. When the 
apparent volume of liquid reaches I mL, remove the K-D appara­
tus and allow it to drain and cool for at least 10 miiuites, 
and make vp to 10 mL volume with methylene diloride. 

2.S.9 If GPC cleanup is not used proceed to paragraph 2.7. 

2.6. Extract Cleanup 

2.6.1 GPC Setup and Calibration 

2.6.1.1 Packing the column - Place 70 g of Bio Beads SX-3 
in a 400 mL beaker. Cover the beads with methylene 
chloride: allow the beads to swell overnight (before 
packing the columns). Transfer the swelled beads to 
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: ClM eolnon and atarc puoplng aolvent through the 
eolun, from boccoa to top, at S.O wL/mia, After 
approxlaately 1 hour, adjuat the preaaure on the 

i - eoluan to 7 to 10 pal and pump an additional 4 houra 
to reaove air froa the eoluan. Adjuat the eoluan 
preaaure perlodleally aa required to aalntaln 7 to 

i 10 pal. 

T " 

... > 

f 

i 

2.6.1.2 Calibration of the eoluan - Load 3 aL of the eom 
ell aolutlon Into aaaple loop No. 1 and 3 aL of the 
phchalataphanol aolutlon into loop No. 2. Injeet the 
com oil and eolleet 10 aL fraetlon (I.e., change 

\ fraction at 2'^nute Intervala) for 36 ainutea.- Inject 
* the phthalate-fhenol aolutlon and eolleet 13 aL frac 

dona for 60 ainutea. Oeteraine the com oil elution 
I pattern by evaporation of each fraetlon to drynesa 
i: followed by a gravlaetrie deteralnatlon of the realdue. 

Analjfxe the phthalate-phenbl fraetlona by 6C/FI0 on 
!' the OB-3 capillary eoluan, a OV apeetrophotoaeter, 

or a GC/MS ayatea. Plot the concentration of each . 
coaponant in each fraction veraua total eluent voltiae 
(or tiae) froa the injection pointa. Chooae a "dump 
tiae* which allows ̂  832 reaoval of the eom oil and 

. >, 832 recovery of t& bia(2-athylhezyl)-phchalace. 
Chooae the "collect tiae" to extend at least 10 ainutes 
after the elution of pentachlorophenol. Wash the 
eoluan at least 13 ainutas between aaaples. Typical 
peraaatars aelacted are: Ouap tiae, 30 ainutea (130 
aL), collect tiae, 36 ainutea (180 aL), and waah tiae, 
13 ainutea (73 aL). The eoluan can alao be calibrated 
by the uae of a 234 aa OV detector in place of gravi-
aetrie and GC analysea of fractiona. Meaaure the 
peak areas at various elution tiaes to deteraine 
appropriate fractions. 

#• ; 

The SX-3 Bio Beads eoluan aay be reused for several 
aontha, even if discoloration occnrs. Syatea calibra« 
tion usually reaaina constant over this period of tiae 
if eoluan flowrate reaaina constant. 

2.6.2 GPC Extract Cleanup 

Prefilter or load' all extracts via the filter holder to avoid, 
perticulataa that eight atop the flow. Load one 3.0 aL aliquot 
of the extract onto the GPC eoluan. Do not apply exeeaalve 
preaaure when loeding the GPC. Purge the aaaple loading tubing 
thoroughly with solvent between extracts. After especially 
dirty extracts, run a GPC blank (aethylene ^lorlde) to check 
for carry-oyer. Process the extracts using the duap, collect, 
and wash paraaetem deterained froa the calibration and collect 
the cleaned extracts in 400 uL beakers tightly covered with 
aluainua foil. The phthalate^phenol calibration solution shall « 
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be Ceken through the eleenup cycle with each eet of 23 extracts 
loaded into the GPC« The recovery for each compound must be 
^ 8SZ« Thla must be determined on a GC/FIO, using a OB-S 
capillary column, a OV recording spectrophotometer, or a GC/HS 
eystem* A copy of the prlntouca of standard and check solution 
ere required aa deliverables with each case. Show Z recovery 
on the copy. 

2.6.3 Concentrate the extract aa per paragraphs 2.5.7 and 2.5.8. 

2.7 Final Concentration of Extract with Optional Extract Splitting 
Procedure 

• • 

If the extract in 2.5.8 is to be used only for semi volatile analysis, 
it mast be concesitrated to a volume of I.O ml, following the proce­
dure in 2.7.2.1. 

If the extract in 2.5.8 is to be used for both semivolatlle and pestl-
dde/FCB analyses, then it most be split into two portions. In that 
ease, follow .the procedure in 2.7.1 to obtain the pesticide portion, 
and follow that with the procedure in 2.7.2.2 to obtain the semi-
volatile portion. 

Bafer to Exhibit 0 PEST for specific instructions regarding the 
treatment of extracts for pesticide analysis. 

2.7.1 If the ease extract is used for both semivolatile and pesti-
dde/PCS analyses, to split out the pestidde extract, trans­
fer 0.5 aL of the 10 aL methylene chloride extract from 2.5.8 
to a separate concentrator tube. Add 5 aL of hexane and a 
silicon csrbide bdling diip and aix using vortex mixer. 
Attadi a two-ball. aicro-Sayder column. Pre-wet the Snyder 
coluan by adding 0.5 aL of hexane to the top of the column. 
Place the K-0 apparatus on a hot water bath (80*-90*C) so that 
the concentrator tube is partially ianersed in the hoc water. 
Adjust the vertical position of the apparatus and the water 
temperature as required to complete the concentration in 5 
to 10 minutes. Concentrate the extract to an apparent volume 
of less than 1 d.. Use Hitrogen blowdown (see 2.7.3) to 
reduce the volume to 0.5 aL. :Add 0.5 aL of acetone. The 
pestidde ettract must now be passed through an alumina 
column to remove the BHA surrogates and polar interferences. 
Proceed to paragraph 2.8 of the pestidde/PCB method 
(Exhibit 0 PEST). ' 

2.7.2 Concentration of the semivolatile extract. 

2.7.2.1 If the extract In 2.5.8 was not split to obtain.a 
portion for pestidde analysis, reattach the alcro-
Snyder column to the concentrator Cube used in 2.5.8 
which contains the 10 aL extract and add a fresh 
silicon carbide boiling chip to the concentrator 
tube. Pre-wet the Snyder coluan with 0.5 aL of 
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aethylene chloride. Place che KHD apparacus on che 
hoe mcer bach (80*-90*C) so chat che coaceacracor 
tube Is partially inaersed in the hot water. Adjust 
Che vertical position of che apparatus and che water 
teaperature as required to coaplete che concencracion 
in S Co 10 aiouces. When the apparent voluae of che 
liquid reaches 0.5 aL, reaove che K-D apparacus froa 

< Che water bath and allow it to drain for at least 10 
ainutes while cooling. Eeaove Che Snyder column and 

1 rinse che lower Joint into the concentrator cube with 
0.2 mL of aechylene chloride. Adjust the final 
voluae to 1.0 aL with aethylene chloride. If GPC 

p cleanup was used, this 1.0 aL represents a twofold 
dilution to account for «ily half of the extract going 
through the GPC. 

f 

! 2.7.2.2 If che extract in 2.3.8 was split in 2.7.1 to 
obtain a portion for pesticide analysis, reattach 
the aicro-Snyder column to the ctmcentrator tube used 
in 2.5.8 which contains che 9.5 aL extracc and add a 

' fresh silicon carbide boiling chip to the concentrator 
tube. Pre-^et the Snyder column with 0.5 aL of aethylene 

I ' chloride. Place the K-0 apparatus on the hot water 
bath (80*-9G*C) so that the concentrator tube in 
partially iaaersed in the hot water. Adjust the 

f - ; . vertical position of the apparatus and che wacer 
teaperature as required to coaplete the concentration 
in 5 to 10 ainutes. When the apparent voluae of the 

I : liquid reaches 0.5 aL, reaove the K-O apparaois froa 
the water bath and allow it to drain drain for at 
least 10 ainutes while cooling. Remove the Snyder 
column and rinse the lower Joint into the concentrator 

I • cube wich 0.2 aL of aechylene chloride. Adjust Che 
final voluae to 0.95 aL with aethylene chloride. If 
GPC cleanup was used, this 0.95 aL represents a 

i twofold dilution to account for only half of che 
excracc going through che GPC, and therefore, che sample 
detection limit for the saaple would be 2x CRQL (see 

I Exhibit B). 

2.7.3 Nitrogen blowdown technique (taken from ASTM Method 0 3086). 
The following method may be used for final concentration of 
the BMA extract instead of che procedures in paragraph 
2.7.2. Place the concentrator tube in a wara water bath 
(35*C) and evaporate the solvent voluae to below 1 aL using 

I ; a gentle stream of clean, dry nitrogen (filtered through a 
coluan of activated carbon). CauCioni New plastic Cubing 
ausc noc be used between che carbon crap and che sample, 
since it may introduce incerferences. 

The internal wall of the cube ausc be rinsed down several 
times wich methylene chloride during che operacion. During « 
evaporation, che tube solvenc level ausc be kept below che 
wacer level of che bach. The excracc muse never be allowed 
CO become dry. 
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If the extract In 2.3.8 vaa not split for both sealvolatile 
and pesticide analyses, bring the final volume of the extract 
to 1.0 aL with methylene chloride. This represents a ten-fold 
concentration. If the extract in 2.3.8 was split in. 2.7.1, 
then bring the final volume of the semivolatile portion to 
0.93 mL with methylene chloride. This represents a similar 
ten-fold concentration. In either case, if GPC cleanup 
techniques were employed, the final volume (1.0 or 0.93 mL) 
represents a two-fold dilution to account for the fact that 
mly half the extract went through the GPC. 

2.7.4 Store all extracts at 4*C (*2*C) in the dark in teflon-sealed 
containers. 
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1.1 The eolvenc excreecs of water and aediaene/soll are acreened on a 
gaa ehromacograph/flaae Ionization detector (GC/FIO) ualng a fused 
aillca capillary column <FSCC}. The resulta of the acreen will deter­
mine the concentration of extract taken for GC/MS analysis. 

2. Apparatus and Katerlals 

2.1 Gas chromatograph - An analytical system complete with a temperature 
programmable gaa chromatograph and all required accessories Including 
syringes, analytical columns, and gases.• The Injection port must be 
designed for on-column Injection when using pecked columns and for 
spUtless Injection when using capillary columns. 

2.1.1 Above GC equipped with flame Ionization detector. 

2.1.2 GC column - 30 m x 0.32 mm, I micron film thickness, silicone 
coated, fused silica capillary coluan (J & V Scientific OB-S 
or equivalent). 

3. Heagents 

3.1 Methylene chloride - pesticide residue analysis grade or equivalent. 

3.2 GC calibration stai^rd. Prepare a standard solution containing J)-
phenol, phenanthrene, and dl-n-octylphthalate. 

3.2.1 Stock standard solutions (1.00 ug/uL)-Stock standard solutions 
can be prepared from pure standard materials or purchased 
solutlms. 

3.2.1.1 Prepare stock standard solutions by accurately 
weighing about 0.0100 g of pure material. Dissolve 
the material In pesticide quality methylene chloride 
and dilute to volume In a 10 mL volumetric flask. 
Larger volumes may be used at the convenience of the 
analyst. If compound purity is assayed at 96Z or 
greater, the wel^t may be used without correction 
to calculate the eoacentracion of the stock standard. 
Commercially prepared stock standards may be used at 
any concentration if they are certified by the 
manufacturer or by an Independent source and are 
traceable to EMSL/LV-supplled standards. 

3.2.1.2 Transfer the stock standard solutions Into Teflon-
sealed screw-cap bottles. Store at -10*C to -20*C 
and protect from light. Stock standard solutions 
should be checked frequently for signs of degradation 
or evaporation, especially just prior to preparing ^ 
calibration standards from them. Stock standard _ 
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•olaClotw wise be replaced after six aonchs or sooner 
If eonperlson vlch qusllcy eoncrol check ssaples 
Indlcstes e problen. Scsndsrds prepared from gases 

• or reactive compounds such as styrene must be replaced 
after two months, or sooner If co^arison with quality 
control check samples Indicates a problem. 

3.2.2 Prepare a worlclng standard mixture of che three compounds In 
methylene chloride. The concentration must be such that the 
volume Injected equals 50 ng of each compound. The storage and 
stability, requirements are the same as specified In 3.2.1.2. 

4. CC Calibration 

f> 4.1 At the beginning of each 12 hour shift. Inject the GC calibration 
' i standard. The following criteria must be: 

4.1.1 Standardised for half scale response from 50 ng of phenan-
threne. 

4.1.2 Adequately separates phenol from the solvent front. 

4.1.3 Minimum of quarter scale response for 50 ng of dl-o-octylph' 
thalate. 

CC/FID Screening 

5.1 Suggested GC operating conditions: 

Initial Column Temperature Bold * 50*C for 4 minutes 
Column Temperature Program - 50 280*0 at 8 degrees/mln. 

I . Final Column Temperature Hold - 280*0 for 8 minutes 
Injector - Grob-type, splltless 
Sample Folume - 1 uL 2 uL 
Carrier Gas - Helium at 30 cm^/sec 

5.2 Inject the GO calibration standard and ensure the criteria specified In 
i t 4. are met before Injecting samples. Estimate the response for 10 ng 

of phananthrene. 

[ • 5.3 Inject the appropriate extracts from Section II, Including blanks. 

Interpretation of Chromatoxrams 

6.1 Water 

6.1.1 If no sample peaks are detected, or all are less than 
full scale deflection, the undiluted extract Is 

'analyzed on GC/MS. 
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6.1.2 If «qy aaaple peaks are greater than full scale deflec* j 
tlon, calculate the dilution necessary to reduce the uajor 
peaks to between half and full scale deflection. Use this 
dilution factor to dilute the extract for GC/MS analysis. 

'6*2 Soll/Sedloent 

6.2.1 If no saaple peaks from the extract (froa low or aedluai level 
preparation) are detected, or all are less than iOZ full scale 
deflection, the saaple aust be prepared by the low level proto-
col. Section II, Part C, paragraph 2. 

6«2.2 Peaks are detected at greater than IOZ full scale deflection 
and less than or equal to full scale deflection. 

6.2.2.1 If the screen Is froa the aedlua level' extract, 
proceed with GC/MS analysis of this extract with 
appropriate dilution If necessary. 

6.2.2.2 If screen Is froa the low level extract, discard 
extract and prepare saaple by aedlua level aethod 
for GC/MS analysis. 

• .•• " 

6.2.3 Peaks are detected at greater than full scale deflection: 

6.2.3.1 If the screen Is froa the aedlua level preparation, > 
calculate the dilution necessary to reduce the aajor 
peaks to between half and full scale deflection. 
Use this dilution factor to dilute the extract. 
This dilution is analysed by GC/MS for extractable 
organlcs. 

6.2.3.2 If the screen Is froa the low level preparation, 
discard the extract and prepare a saaple by the 
aedlua level aethod for GC/MS analysis. 

7. GC/MS Analysis 

7.1 Use the Inforaatlon froai 6. to perfora the GC/MS analysis of extract* 
ables In Section IV, GC/MS dnelysls of Sealvolatlles, paragraph 1. 
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This oMChod Is CO be used for the GC/MS snslysls of seolvolaciles screened 
by Section III protocols and for confiraaclon of pesticides/PCBs identified 
by 6C/EC, if concentrations peraic. 

2« Apparatus snd Materials 

2.1 Gas chroaatograph/aass spectroaeter systea* 

2«1*1 Gas ehroaatograph - An analytical system coaplete with 
a teaperature prograaaable gas dtroaatograph suitable 
for splitless injection and all required accessories 
including syringes, snalytical columns, and gases.: 

2.1.2 Column - 30 m z 0.25 am ID (or 0.32 am) bonded'-phase 
silicone coated fused silica capillary column (J&W 
Scientific OB-S or equivalent). A film thickness 
of 1.0 micron is recoaaended because of its larger 
capacity. A fila thickness of 0.25 aicron may be used. 

2.1.3 Mass Spectroaeter - Capable of scanning from 35 to 500 
amn every 1 second or'less, utilizing 70 volts (nominal) 
electron energy in the electron impact ionization mode 
and producing a aass spectrum which meets all required > 
criteria when 50 ng of decafluorotriphenylphosphine 
(OFIPP) is injected through the GC inlet. 

MOTE: OFIPP criteria must be met before any sample 
extracts are analysed. Any samples analysed when 
OFTPP criteria have not been met will require 
reanalysis at no cost to the Government. 

2.1.4 Data system - A coaputer system must be interfaced 
to the mass spectroaeter that allows the continuous 
acquisition and storage on machine readable media 
of all mass spectra obtained throughout the duration 
of the diromatographic program. The coaputer must 
have software that allows searching any GC/MS data 
file for ions of a specific aass and plotting such 
ion abundances versus time or scan number. This 
type of plot is defined as an Extracted Ion Current 
Profile (EICP). Software must also be available that 
allows integrating the abundance in any EICP between . 
specified tiae or scan number liaita. 

3. Reagents 

3.1 Internal standards - 1,4 dlchlorobenzene--d4, naphthalene'^g, 
acenaphchene-d^Q, phenanchrene'dio, chry8ene-^l2« perylene'^li2* 
An internal standard solution can be prepared by dissolving .1) 
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200 mg of each compound in 50 mL of aethyleno chloride. It may be 
neceaaary Co use 5 Co 10 percenc bensene or Coluene in Chls soluClon 
and a few ainuces of ulCrasonlc mixing in order Co dissolve all Che 
Conscicuencs. The resulcing solucion will concain each scandard ac 
a eoncencracion of 4000 ng/uL. A 10 uL porcion of Chls solucion 
should be added Co each 1 mL of sample excracc. This will give a 
eoncencracion of 40 ng/uL of each conscicuenc. 

3*2 Prepare calibracion scandards ac a mialaua of five eoncencracion 
levels* Each calibracion scandard should concain each compound of 

; inceresc and each surrogace scandard. See GC/MS calibracion in Exhibic 
: 1: B for calibraCiM scandard concencracim* 

Greac care muse be cakan Co maincain che'- incegricy of all scandard 
solttCions. Score all scandard solucions aC -10*C co "20*0 in screw-cap 
ember boccles wich Ceflon liners. Fresh-sCandards should be prepared 

! r-, every Cwelve mMChs ac a minimum. The concinuing calibracion scandard 
should be prepared weekly and scored ac 4*C (+2*C). 

; 4. Calibracion 

V 4.1 Each 6C/MS syscem muse have Che hardware cuned Co meec Che criceria 
lisced in Exhibic E for a 50 ng injecCion of decafluorocriphenyl 
pheephine (DFTPP). Ho sample analyses can begin uncil all chese 
criceria are mec. This criceria muse be demonscraced each 12 hour 
shifc* DFTPP has .Co be injecced Co meec chis cricerion* Posc-acquisi-
clon mantpulaciott of abundances is noc accepcable* 

fT; 

4*2 The incemal scandards selecced in paragraph 2*3*1 should pemic mosc 
componencs of inceresc in a chromacogrem co have recension cimes of 
0*80 CO 1*20 relAcive co Che incemal scandards (see inscruccions for 
Form VI, Inicial Calibmcion Daca}* Ose Che base peak ion from che 
specific incemal scandard as che primary ion for quancifieacion, found 
in Exhibic E, Table 2*2* If incerferences are noced, use che nexc mosc 
incense ion as che secondary ion, i.e. For l,4-diehlorobensette-d4 use 
m/z 152 for quancifieacion. 

4*2*1 The incemal scandarda am added Co all calibracion scandards 
and all sample excraccs Jusc prior Co analysis by 6C/MS. A 10 

I: uL aliquoc of Che incemal scandard solucion should be added co 
a 1 mL aliquoc of calibracion scandarda* 

I' 4*3 Analyte 1 uL of each calibracion scandard and cabulace Che area of che 
primary eharacceriscic ion againsc eoncencracion for each compound in­
cluding che surrogace compounds* Calculace mlacive msponse faccors 
(8SF) for each compound using Equacion 1. . •. i': 

{ • 
V 

i' 
I: 

ggp • ̂  Equacion I. 
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Where: 

r Area of the characteristic ion for the compound to be measured. 

A^s " Area of the characteristic ion for the specific internal standard 
from Exhibit E. 

Concentration of the internal standard (ng/uL). 

C, " Coacentration of the compound to be measured (ng/uL). 

4.3.1 The average relative response factor (REF) should be calculated 
for all compounds. A system performance check must be made 
before this calibration curve is used. Four compounds (the 
systern 1 performance chedc compounds) are checked for a minimum 
average relative response factor. These compounds (the SPCC) 
are M-nitroso-di-n'-propylaaine, hexachloroeyclopentadiene, 
2.4-dinitrophenol, 4-nitrophenol. See instructions in Exhibit E 
for Form VI, Initial Calibration Data for more details. 

4.3.2 A Z Relative Standard Deviation (ZRSO) is calculated for thirteen ( 
compounds labeled the Calibration Check Co^ounds (CCC) on Form 
VI SV and in Table 2.3, Exhibit E. Ill SV. A marl mum Z RSD is 
also specified for these compounds. These criteria must be met 
for the calibration curve to be valid. 

4.4 A chedc of the calibration curve must be performed once every 12 hours 
during analysis. These criteria are described in detail in the instruc-
tions for Form VII, Calibration Check. The minimum relative response 
factor for the system performance check compounds most be checked. If 
this criteria is met, the relative response factors of all compounds are 
calculated. A percent difference of the,daily (12 hour) relative 
respmise factor compared to the average relative response factor from 
the initial carve is calculated. A maziaum percent difference is 
allowed for each compound flagged as *CCC* on Form VII. Only after 
both these criteria are net can sample analysis begin. 

4.3 Internal standard responses and retention times in all standards must 
be evaluated during or immediately after data acquisition. If the re­
tention time for any internal standard changes bF more than 30 seconds 
from the latest daily (12 hour) calibration standard, the chromat<^aphic 
system must be inspected for malfunctions, and correctiMs made as 
required. The extracted ion current profile (EICP) of the internal 
ataadards must be monitored and evaluated for eadi standard. If ECIP 
area for any internal standard changes by more than a factor of two 
(-50Z to -flCOZ), the mass spectrometrie system must be inspected for 
malfunction and corrections made as appropriate. When corrections 
are tude, reanalysis of samples analyzed while the system was mal­
functioning is necessary. 
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|v 5;.2 Coabioe O.S mL of the bue/aeucral extract and 0.5 aL of acid from the 
water extract prior to analysis* 
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\ 5. CC/MS Analysis 

S.l -The following instrunental paraoeters are required for all perforaance 
tests and for all saople analyses: 

f: Electron Energy - 70 volts (noainal) 
Mass Range - 35 to SCO aau 
Scan Time - not to exceed 1 second per scan 

5^.3 Internal standard solution is added to each sample extract. For water 
and/or medium soil extracts, add 10 uL of internal standard solution to 
each accurately measured 1.0 uL of sample extract* If the low soil 

• extract required a pesticide split (see Section II, Fart C, paragraph 
2*7), add 9*5 uL of internal standard solution to each accurately measured 
0*95 mL of sample extract* 

Analyse the 1*0 ̂  extract fay GC/MS using a bonded'-phase silicone-coated 
fused silica capillary column* The recommended GC operating conditions 
to he used are as follows: 

Initial Column Tefl^erature Bold - 40*C for 4 minutes 
Column Temperature Program - 40-270*C at 10 degrees/min* 
Final Column Temperature Hold ~ 270*C for 10 minutes 
Injector Temperature - 250-300*C 
Transfer Line Temperature - 250*300*C 
Source Temperature - according to manufacturer's 

specifications 
InjectorHSrobtype, splitless 
Sample Volume - 1 - 2 uL 
Carrier Gas - Helium at 30 cm^/see 

|> MOTE: Make any extract dilution indicated by characterisation prior to 
the addition of internal standards* If any further dilutions of water 
or soil/sediment extracts are made, additional internal standards must 
be added to maintain the required 40 ng/uL of each constituent in the 
extract volusm* If the concentration of any compound exceeds the 
initial calibration range, the extract must be diluted and reanalyzed. 
See Exhibit E, Section III, SV, Part 6* Secondary ion quantitation is 
onlT allowed when there are aample interferences with the primary ion. 
If secondary ion quandtation is performed, document the reasons in the 
Case Harrative* 

I 

6* Qualitative Analysis 
/ 

6.1 The coapouads listed in the Target Compound List (TCL), Exhibit C, 
shall be identified by an analyst competent in the interpretation 
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of MAS spectra (see PreAward Bid Conflraatlon description) by 
cooparlson of the saaple aass spectrua to the aass spectrum of a 
standard of the suspected compound. IWo criteria must be satisfied 
to verify the Identifications: (1) elutlon of the sample component 
at the GC relative retention time as the standard component, and 
(2)'correspondence of the sample component and standard component 
mass spectra. 

6.1.1 For establishing correspondence of the GC relative retention 
time (RBT), the sample component SBT must compare «rlthln 
* 0.06 RRX wilts' of the RBT of the standard component. For 
reference, the standard must be run on the same shift as the 
sample. If coelutlon of interfering components prohibits 
aeentate assignment of the sample component RBT from the 
total Ion diromatogram, the RBI should be assigned by using 
extracted ion cwrrent profiles for Ions unique to the component 
of Interest. 

6.1.2 For comparison of standard and sample component mass spectra, 
mass spectra obtained on the contractor's GC/ISS are required. 
Once obtained, these standard spectra may be used for identlfl-
cation purposes, only if the contractor's GC/MS meets the OFTFF 
daily tuning requirements. These standard spectra nay be 
obtained from the ma used to obtain reference RBTs. 

6.1.3 The requirements for qualitative verification by comparison of \ 
IS spectra are as follows: 

6.1.S*! All ions present in the standard mass spectra at a 
relative intensity greater than lOZ (most abundant 
ion in the spectrum equals lOOZ) must be present 
in the sample spectrum. 

6.1.3.2 The relative intensities of Ions specified In (1) must 
agree within plus or minus 20Z between the standard 
and sample spectra. (Example: For an Ion with an 
abundance of SOZ In the standard spectra, the corre­
sponding sample ion abundance must be between 30 and 
70 percent.) 

6.1.3.3 Ions greater than lOZ In the sample spectrum but not 
present in the standard spectrua must be considered 
end accounted for by the analyst making the comparison. 
In Task III, the verification process should favor 
false positives. All compounds meeting the Identi­
fication criteria must be reported with their spectra. 
For all compounds below the CBQL report the actual 
value followed by "J", e.g. *3J.* 
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6.1.4 If a eoopound eaimoc be verified by all of the criteria in 
6.i.3f but In the technical judgenent of the maas spectral 
interpretation specialist, the identification is correct, then 
the Contractor shall report that identification and proceed 
vith quantification in 7. 

f 

i 

r • 

i 

t 
i 

I 

J" 

I 

6.2 A library search shall be executed for oon-TCL sample components for 
the purpose of tentative identification. For this purpoqe, the I98S 

j • release of the Motional Bureau of Standards Mass Spectral Library (or 
more recent release), containing 42,261 spectra, shall be used. 

r*" • • 

j 6.2; 1 ' Up to 20 nonsurrogata organic compounds of greatest apparent 
concentration not listed in Exhibit C for the combined base/ 
neutral/acid fraction shall be tentatively identified via a 

I forward search of the MBS mass spectral library. (Substances 
with responses less than 102 of the nearest internal standard 
are not required to be searched in this fashion). Only after 
visual comparison of sample spectra with the nearest library 
searches will the mass spectral interpretation specialist 
assign a tentative identification. MOTE: Computer generated 
library seard: routines must not use normalization routines 
that would misrepresent the library or unknown spectra when 
co^ared to each other. 

6.2.2 Guidelines for making tentative identification: 

6.2.2.1 Eelative intensities of major ions in the reference 
spectrum (ions greater than lOX of the most abundant 
ion) should be present in the sample spectrum. 

6.2.2.2 The relative intensities of the major ions should 
agree within ̂  202. (Example: For an ion with an 
abundance of 302 in the standard spectra, the corre­
sponding sample ion abundance must be between 30 and 
70 percent. 

6.2.2.3 Molecular ions present in reference spectrum should 
I : be present in sample spectrum. 

6.2.2.4 Ions present in the sample spectrum but not in the re­
ference spectrum should be reviewed for possible back­
ground contamination or presence of co-eluting compounds. 

6.2.2.S Ions present in the reference spectimm but not in the 
sample spectrum should be reviewed for possible sub-

P-. traction from the sample spectrum because oc back­
ground contamination or coeluting compounds. MOTE: 
Data system library reduction programs can soeeclmes 
create these discrepancies. 
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6.2.3 If in Che ceehnieal Judgement of the mass Interpretaclon spec \ 
tral specialise^ no valid cencacive idenciflcatlon can be made, --
Che compound should be reported as unknown. The mass spectral 
specialist should give additional classification of the unknovm 
compound* if possible (i.e., unknown phthalate, unknown hydro-
carbon, unknown acid type, unknown chlorinated compound). If . 
probable molecular weights can be distinguished, include them. 

7. Quantitation 

7.1 TCL components identified shall be quantified by the internal standard 
method. The internal standard used shall be the one nearest the reten­
tion time to that of a given analyte (see Exhibit E, Tables 2.1 and 2.2). 

'The EICP area of characteristic ions of analytes listed in Tables 4, 
S and 6 are used. 

Internal standard responses and retention tines in all samples must be 
evaluated during or imnediately after data acquisition. If the retention 
tine for any internal standard changes by nore than 30 seconds from the 
latest daily (12 hour) calibration standard, the chronatographic system 
nust be inspected for naif unctions, and corrections nade as required. 
The extracted ion current profile (EXCP) of the internal standards nust 
be monitored and evaluated for eadi sample, blank, matrix spike, and 
matrix spike duplicate. The criteria are described in detail in the 
instructions for Form VZII, Internal Standard Area Summary. If the EICP 
area for any internal standard changes by more than a factor of two 
(-30Z to <^100Z), the mass spectrometric system must be inspected for 
malfunction and corrections made as appropriate. If the analysis of 
a snbsequent sample or standard indicates that the system is functioning 
properly, then corrections may not be required. The samples or standards 
with EXCP areas outside the limits must be re-analyzed, and treated 
according to.7«l«I «Bd 7.1.2 below. If corrections are made, then the 
laborato^ must demonstrate that the mass spectrometric system is 
functioning properly. This nust be accomplished by the analysis of a 
standard or sample that does meet the EICP criteria. After corrections 
are made, the re-analysis of samples analyzed while the system was 
malfunctioning is required. 

7.1.1 If after re-analysis, the EICP areas for all internal standards 
are inside tiie contract limits (-SOZ to <^1002), then the problem 
with the first analysis is considered to have been within the 
control of the laboratory. Therefore, only submit data from the 
analysis with EICP's within the contract limits. This is con­
sidered the initial analysis and must be reported as such on all 
date deliverables. 

7.1.2 If the re-analysis of the sample does not solve the problem, 
i.e., the EICP areas are outside Che contract limits for both 
analyses, then submit Che EICP data and sample data from both 
analyses. Distinguish between the initial analysis and the 
re-analysis on all data deliverables, using the sample suffixes ^ 
specified in Exhibit B. Document in the Case Narrative all ^ 
inspection and corrective actions.taken. 
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7.2 The relaclve response feetor (RRF) from the dally scandard analysis 
is used to calculate the concentration in the sample. Secondary ions 
may be used if interferences are present. The area of a secondary 
ion cannot be substituted for the area of a primary ion unless a 
relative response factor is calculated using the secondary ion. When 
TCL Compounds are below, contract required quantitation limits (C&QL) 
but the spectra meets the identification criteria, report the concen-* 
tration with a "J." For example, if C8QL is 10 ug/L and concentration 
of 3 ug/L is calculated, report as *33." 

7.2.1 Calculate the concentration in the sample using the relative 
reponse factor (SSF) as determined in paragraph A.3 and the 
following equation: 

< .'i 

i • 

Water 

i. 

r • -v 

Concentration ug/L - (A^sXKRFXVgXV^) 

- Area of the characteristic ion for the compound 
to be measured 

A^g - Area of the diaraeteristie ion for the internal 
standard f ••• 

I 

I, - Amount of internal scandard injected in nanograms 

i ' 
t;^ . ^o ' Foluma of water extracted in milliliters (mL) 

r. ^i ' Volume of extract injected (uL) 

V( • Volume of total extract 
(Use 2000 uL or a factor of this when dilutions 
are made. The 2,000 uL is derived from 
bining half of the 1 mL BM extract and half 
of the I mL A extract.) 
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Soil/Sediment 

Ctticeacracion ug/kg - (A^)(I»)(V..). 
(Ais)(RRF)(Vi)(Ws)(D) 

(Dry weight basis) 

Where: 

• Same as given for water, above 

I 

.J 

- Volume of low level total extract 
(Use 1000 uL or a factor of this 
when dilutions are made. If GPC 
cleanup is used, the volume is 
2,000 uL. The 1000 uL is derived 
from concentrating the 9.5 mL extract 
to 0.95 mL.) 

~ or ' • Volume of medium level extract 
(Use 2,000 uL or a factor of this 
when dilutions are made. The 2,000 
uL is derived from concentrating 5 

of the 10 mL extract to 1 mL.) 

V^ • Volume of extract injected (uL) j 

D • 100 - Z moisture 
100 

W, - Weight of sample extracted (grams) 

7.3 An estimated concentration for non-TCL components tentatively identi­
fied shall be quantified by the internal standard method. For quanti­
fication, the nearest internal standard free of interferences shall 
be used. 

7.3.1 The formula for calculating concentrations is the same as in 
paragraph 7.2.I. Total area counts (-or peak heights) from 
the total ion chromatograms are to be used for both the 
compound to be measured and the internal standard. A relative 
response factor (RXF) of one (1) is to be assumed. The value 
from this quantitation shall be qualified as estimated. This 
estimated concentration should be calculated for all tentatively 
identified compounds as well as those identified as unknowns. 

7.A Calculate sOrrogate standard recovery on all samples, blanks and spikes. 
Determine if recovery is within limits and report on appropriate form. 

7.4.1 If recovery is not within limits (i.e., if two surrogates 
from either base/neutral or acid fractions are out of limits 
or if recovery of any one surrogate in either fraction is •« 
below lOZ), Che following is required. 
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'• ' o Cheek to be eure there ere no errors in calculetlons, 
eurrogsce solttcione and Internal standards. Also, cheek 
Instruaent perforoanee. 

o Reanaiyse the saaqtle If none of the above reveal a problem. 

7.4.2 If the reanalysls of the sample solves the problem, then 
the problem vas vlthln the laboratory's control. Therefore, 
only submit data from the analysis irlth surrogate spike 
recoveries uithin the contract windows. This shall be 
considered the initial analysis and shall be reported as 
such on all data deliverables. 

7.4.3 If none of the steps in 7.4.1 or 7.4.2 solve the problem, 
then reextract and reanaiyse the sample. If the reextraction 
and reanalysls of .the sample solves the problem, then the 
problem was within the laboratory's control. Therefore, 
only submit data from the analysis with surrogate spike 
recoveries within the contract windows. This shall be 
considered the initial analysis and shall be reported as 
such on all data deliverables. 

^ 7.4.4 If the reextraction and reanalysls of of the sample does 
not solve the problem, i.e., the surrogate recoveries are 

: ( outside the contract limits for both analyses, then submit 
the surrogate spike recovery data and the sample analysis 
data from analysis of both sample extracts. Oistlnguish 
between the Initial analysis and the reanalysls on all data 
deliverables, using the sample suffixes specified in E^dtibit 
B. 

••• r. 
c. 

r* 
: I ' 

7.4.3 If the sample with surrogate recoveries outside the limits 
is the sample used for the matrix apike and matrix spike 
duplicate and the surrogate recoveries of the matrix spike 
and matrix spike duplicate show the same pattern (i.e., 
outside the limits), then the sample, matrix spike, and 
matrix spike duplicate do not require re~analysis. 

I Document in the narrative the aimiliarity in surrogate 
recoveries. 
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TAble 4. 
CharaeterlAtlc Ions for Somlvolatile TCL Compounds 

Parameter Primary Ion Secondary Ion( 

Phenol 94 65, 66 
bis (*-2-Chloroethyl )Ether 93 63. 95 
2-Chlorophenol 128 64, 130 
1,3H>lchlocobenaene 146 148, 113 
1,4-01chlorobenaone 146 148, 113 
Bensyl Alcohol 108 79, 77 
1,2-Oichlorobensene 146 148, 113 
2-tfechylphenol. 108 107 
bis(2-chloroisopropyl)Eeher 45 77, 79 
4-(iechylphenol 108 107 
R-Hi troso-Dl-Propylaaidne 70 42, 101, 130 
Bexachloroechane 117 201, 199 
Nitrobenzene 77 123, 65 
laophorone 82 95, 138 
2-!llCrophenol 139 •65, 109 
2,4-Olaaehylphenol 107 121, 122 
Benzoic Acid 122 105, 77 
bis(-2-Chloroechoxy)Hethane 93 95, 123 
2 a 4-fld.chlorophenol 162 164, 98 
1 a2,4-TrichIocobenzene 180 182, 145 
Baphchalene 128 129, 127 
4-Chloroaniline 127 129 

223 223, 227 
4-Chloro-3-ifethylphenol 107 144, 142 
2-Methylnaphehalene 142 141 
Bexachlorocyclopencadiene 237 235, 272 
2 a 4 a 6-TrichIorophenol 196 198, 200 
2,4aS-Trichlorophenol 196 198, 200 
2-Chloronaphchalene 162 164, 127 
2-^croaniline 65 92, 138 
Dimethyl Phthalate 163 194, 164 
Aeenaphthylene 152 151, 153 
3-Ri croaniline 138 108, 92 
Acenaphchene 153 152, 154 
2,4-Oinicrophenol 184 63, 154 
AHIicrophenol 109 139, 65 
Dibenzofuran 168 139 
2a4-Oinitrocoluene 165 63, 182 
2a6-DiniCrocoluene 165 89, 121 
Diechylphthalate 149 177, 150 
4-Chlorophenyl-phenylether 204 206, 141 

(continued) 
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f 

Table 4. (conclnued) 
Gharacterlaclc lona for Semlvolaclle TCL Coapounda 

Parameter Frlaary Ion Secondary lonCs) 

Fluorene 166 165, 167 
L 4-Microanlllne 138 92, 108 

4,6H>lnlCro-2-^eeh7lphenol 198 182, ,77 
t H-dllcroaodlphenjlamlne 169 168, 167 

4>Bromophenyl'-plien7lether 248 250, 141 
Sexaehlorobensene 284 142, 249 
Pentaehlorophenol 266 264, 268 
Phenanchrene 178 179, 176 
Anthracene 178 179, 176 

. Ol-^I-Bucylphchalace ' 149 150, 104 
r Fluoranthene 202 101, 100 
^ Pyrene 202 101, 100 

BttCylbenzylphChalace 149 91, 206 
3,3*H>lchlorobensldine 252 254, 126 
Benco<a)Anchracene 228 229, 226 
bis(2*^th7lhex7l}Phchalace 149 167, 279 
Chrysene 228 226, 229 

i; Dl-H-Octyl Phthalate 149 -
Benso(b}Flttoranehene 252 253, 125 

r Benco(k)FIaoranchette 252 253, 125 
Benso(a)Pyrene 252 .253, 125 
Indeno<l,2,3^)Pyrene 276 138, 227 

P OibensCa, h)Anchracene 278 139 , 279 
Benso(g, h, i)Perylene 276 138, 277 

r.-' 

U 
LJ 
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Table 3. ^ 
Characteristic Ions for Peaticidea/PCBs 

IV, 

Paraneter Primary Ion Secondary Ibn(s) 

Alpha-BHC 183 181, 109 . 
Beta«BHC 181 183, 109 
Delta-BHC 183 181, 109 
Gaama-'BHC (Lindane) 183 181, 109 
Heptachlor 100 272. 274 
Aldrln 66 263, 220 
Heptachlor Epoxide 353 333, 351 
Eadosolfan X 193 339, 341 
Dleldrln 79 *263, 279 
4,4'-DOE « 246 248, 176 
Endrin 

• 
263 82, 81 

Eadoaulfan II 337 339, 341 
4,4'-000 233 237, 163 
E^osulfan Sulfate 272 387, 422 
4,4*-DDT 233 237, 165 
Mechozyehlor 227 228 
Chlordane (alpha and/or gaoaa) 373 375. 377 
Toxaphene 139 231, 233 
Arochlor-1016 222 260, 292 
Arochlor*l221 190 222, 260 
Arochlor-1232 190 222, 260 
Arochlor-1242 222 256, 292 
Arochlor~1248 292 362, 326 
Arochlor-1254 292 362, 326 
Arochlor*1260 360 362, 394 
Endrin Ketone 317 67, 319 

SUBROGATES 

Table 6. 
Characteristic Ions for Surrogates and 

Z&Cemal Standards for Senlvolaclle Coopounds 

Prlaary Ion Secondary lonCs) 

PhenoI--ds 
2-Fluorophenol 
2,4,6-TrihrooMphenol 
d-3 Hitrobenxene 
2-Flaoroblphen7l 
Terphenyl 

IHTERMAL STAHDARDS 

1,4-Olchlorobenz ene-^4 
Naphchalene-d g 
Acenapchene-d JQ 
Phenanchrene«-d |p 
Chrysene-^ 12 
Peryleae-di2 

99 42, 71 
112 64 
330 332, 141 
82 128, 34 
172 171 
244 122, 212 

132 113 
136 68 
164 162, 160 
188 94, 80 
240 120. 236 
264 260, 265 
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SECTION Hi SV 

SEMIVOLAIILES QA/QC 

BEQOIREKENTS 
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This Secclba outlines the mlnlmua quality control (QC) operations necessary 
to satisfy the analytical requlreoents associated with the determination of seal' 
volatile organic TCL compounds In water and soll/sedlaent samples. These QC 
operations are as follows: 

o Documentation of GC/HS Mass Calibration and Abundance Pattern 
o Documentation of GC/HS Response Factor Stability 
o Internal Standard Response and Retention Time Monitoring 
o Method Blank Analysis 
o Sttcrogate Spike Response Monitoring 
o Matrix Spike and Matrix Spike Duplicate Analysis 

PART I - TOWING AND CC/MS MASS CALIBRATIOW 

I. SuisBsry 

It Is necessary to establish that a given GC/MS meets the standard mass 
spectral abundance criteria prior to Initiating any on-going data collection. 
This Is accomplished through the analysis of Oecafluorotrlphenylphosphlne 
(DFTPP). 

Definition: The twelve (12) hour time period for GC/MS system tuning and 
standards calibration (Initial or continuing calibration criteria) begins 
at Che moment of Injection of the DFTPP analysis that the laboratory submits 
as documentation of a compliant tune. The time period ends after twelve (12) 
hours has elapsed according to the system clock. 

1«1 Decafluorocrlphenylphosphlne (DFTPP) 

1«1«1 Each GC/MS system used for the analysis of seal volatile or 
pesticide TCL compounds must be hardware tuned to meet the 
abundance criteria listed In Table 1.2 for a 50 ng Injection 
of decafluorotrlphenylphosphlne (DFTPP). DFTPP may be analyzed 
separately or as part of the calibration standard. The criteria 
must be demonstrated dally or for each twelve (12) hour period, 
whichever Is more frequent, before sables can be analyzed. 
DFTPP must be Injected to meet this criterion. If required, 
background subtraction must be straightforward and designed only 
to eliminate column bleed or Instrument background Ions. 
Background subtraction actions resulting In spectral distortions 
for the sole purpose of meeting the contract specifications are 
unacceptable. NOTE: All Instrument conditions must be Identical 
to those used In sample analysis, except that a different 
temperature program may be used. 
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1.1.2 Uhenever Che coocractor cakes correeclve ahClon which iaay 
change or affeec Che cuning cricerla for DFTPP (e.g., ion 
source cleaning or repair, ecc.), Che Cune ousc be verified 
Irrespecclve of che 12-hour Cunlng requlrenencs. 

n • 
1 TABLE 1.2. DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 

f Mass Ion Abundance Criteria 
<.•2 

r*- 51 30.0 - 60.0 percent-of mass 198 
i / 68 less than 2.0 percent of mass 69 
i; 70 less than 2.0 percent of mass 69 
»*••• 127 40.0 - 60.0 percent of mass 198 
J \ 197 less than 1.0 percent of mass 198 
I.': 198 base peak, 100 percent relative abundance 

199 5.0 - 9.0 percent of mass 198 
t • 

\ - 275 10.0 - 30.0 percent of mass 198 
U 365 greater than 1.00 percent of mass 198 

441 present but less than SUMS 443 
t ' 442 greater than 40.0 percent of mass 198 
t 
(. 443 17.0 - 23.0 percent of mass 442 

1.2 Oocumentaclon 

The eontraccor shall provide documencacion of the calibration in che 
fora of a bar graph spectrum and as a mass llsclng. 

1«2.1 The concraccor shall complete a Form V (GO/MS Tuning and Mass 
( . Callbraclon) each cine an analycical syscem is tuned. In 

addition, all samples, standards, blanks, matrix spikes, and 
I matrix spike duplicates analTsed during a particular tune must 
i be summarized in chronological order on the bottom of the appro­

priate Form T. Detailed instructions for the completion of Form 
V are found in Exhibit B, Section III. 

PART 2 - CALIBRATION OF THE CC/MS SYSTEM 

2. Summary 

Prior to the analysis of samples and required blanks and after tuning cri­
teria have been met, the GC/HS system must be initially calibrated at a 
minimum of five concentrations to determine the linearity of response 
uclli..icg 7CL compound acaauarda. Once the sjrstem has been call braced, 
the calibration must be verified each twelve (12) hour time period for 
each CC/MS system. 

2.1 Prepare calibration standards as described In Exhibit 0 SV, Section IV, 
to 3rleld the following specific concentrations: 
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2.1.1 Semlvolaclle TCL Coapounds 

InlClal calibration of sealvolatile TCL compounds Is required 
at 20, SO, 80, 120, and 160 total nanograms. If an analyte 
saturates at the 160 total nanograa concentration level, and 
Che GC/MS systea Is calibrated to achieve a detection sensl-. 
Cl'vlty of no less than the CRQL, Che laboratory aust document 
It on Fora VI and In the Case narrative, and attach a quantlta-
Clon report and RIC. In this Instance, the laboratory should 
calculate the results based on a four-point Initial calibration 
for the specific analyte. The use of a secondary Ion for quanti­
tation Is only, allowed when there are saaple Interferences with 
Che prlaary fon. If secondary Ion quantitation Is performed, 
document Che reasons In the Case Narrative. Nine compounds: 
Bensolc Acid, 2,4-Olnltrophenol, 2,4,5-Trlchlorophenol, 
2-Nlcroanlllne, 3-Nltroanlllne, 4-Nltroanlllne, 4-Nltrophenol. 
4,6-DlnlCro-2-Methylphenol, and Pentachlorophenol will only 
require a four-point initial calibration at SO, 80, 120, and 160 
total nanograas since detection at less than SO nanograms per 
injection is difficult. 

2.2 The USEPA plans to develop performance based criteria for response factor 
data acquired during this program. To accoaplish this goal, the Agency 
has specified both Che concentration levels for initial calibration and 
has also specified the specific internal standard to be used on a 
compound-by-compound basis for quantitation (Table 2.2). Establishment 
of standard calibration procedures is necessary and deviations by 
the contractor will not be allowed. 

2.3 Analyse each calibration standard and tabulate the area of the primary 
characteriatic ion (Exhibit 0 SV, Table 4) against concentration for 
each coapound including all contract required surrogate compounds. 
The relative retention times of each compound in each calibration run 
ahould agree within 0.06 relative retention time units. Late elutlng 
compounds usually will have much better agreement. 

Uaing Table 2.2, calculate the relative response factors (RRF) for each 
compound at each concentration level using Equation 2.1. 

^ ^s 
RRF - X Eq. 2.1 

Ais Cx 

trhere, 

A^ - Area of the characteristic Ion for the compound to be measured. 

^Is " Area of the charactarlsrlc ion for the specific incerr...! 
standards from Table 2.1 or 2.2. 

Ci3 - Concentration of the internal standard (ng/uL). 

~ Concentration of the compound Co be measured (ng/uL). 
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2.3.1 Using Che relsclve response fsccors (E(RF) from the IniClsl 
cslibrstlon, cslculace Che percent relative standard deviations 
(ZRSO) for compounds labeled on Form VI as Calibration Check 

1 Compounds and shown in Table 2.3 (see 2.6.2) using Equation 2.2. 

P SO 
i.T. 

I": 

U 

I-. 

(••* 
i. . 

ZRSD - -3— X 100 Eq. 2.2 
X 

where, 

ESQ - Relative Standard Deviation 

SO - Standard Deviation of initial response factors (per 
compound) ' 

n. where; SD -A/? (xi - 7)2 
1:^ 

X « mean of Initial relative response factors (per compouni 

The ZRSD for each Individual Calibration Check Compound must be 
less than or equal to 30.0 percent. This criteria must be met 

[" for the Initial calibration to be valid. 

2.4 A system performance check must be performed to ensure that minimum aver-
f' age relative response factors are met before the calibration curve Is used. 

2.4.1 For semlvolatlles, the System Performance Check Compounds 
(SPCC*s) are: M-NltrosoH)l««~Propylamlne, Bexachlorocycloo 
pentadlene, 2,4-Olnltrophenol and 4-Kltrophenol. The minimum 
acceptable average relative response factor (RRF) for these com­
pounds Is 0.050. SPCC's typically have very low RRFs (0.1-0.2) 
and tend to decrease In response as the chromatographic system 
begins to deteriorate or the standard material begins to deter­
iorate. These compounds are usually the first to show poor 
performance. Therefore, they must meet the odnlmum requirement 
when the system is calibrated. 

2.4.2 The Initial calibration Is valid only after both the ZRSD for 
CCC compounds and the minimum RRF for SPCC have been met. Only 
after both these criteria are net can sample analysis begin. 

2.5 Documentation 

Occe Che initial calibration Ls validareJ. calculate and report t:.ti 
average relative response factor (RRF) and percent relative standard 
deviation (ZRSD) for all TCL compounds. The contractor shall complete 
and submit Form V (the GC/MS tune for the initial calibration) and Form 
VI (Initial Calibration Data) for each instrument used to analyze 
samples under this protocol. Detailed instructions for coflq>letlon of 
Form VI are in Exhibit B, Section III. 
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TABLE 2.2. SEMIVOUTILE INTERNAL'STANDARDS WITH CORRESPONDING TCL ANALYTES ASSIGNED FOR QUANTITATION 

1,ArDlchlorobenxene-d^ Naphthalene*-d8 Acenaphthene-d|o Phenanthrene-d|o Chryaene-d|2 Perylene-d|2 | 

Phenol Nltrobensene HexachIorocyelo- 4,6-Dinitro-2- Pyrene Dl-n-octyl 
bl6(2-Chloroethyl) laophorone pentadiene methylphenol Butylbenxyl Phthalate 
ether 2>NitrophenoI 2,4,6-Trichloro­ N-nitroaodi- Phthalate Benzo(b)fluor-
2 Chlorophenol 2,4-Dlmethyl- phenol phenylamina 3,3'-Dichloro- anthene 
1,3-Dlchlorobenxene phenol 2,4,5**Tri chloro­ 1,2-Diphenylhy- benxidine Benxo(k)fluor-
1,4-Dlchl.orobenzene Bencoic acid phenol draxine Benxo(a)- anthene 
Benzyl Alcohol bi8(2-Chloro- 2-ChloronaphthaIene 4-Bromophenyl anthracene Benxo(a)pyrene 
1,2-blchloroben7.ene ethoxy)methane 2-Nitroaniline Phenyl Ether bia(2-ethylhexyl) Indeno(l.2.3-cd) 1 
2-Hechylphenol 2f4-Dichloro­ Dimethyl Phthalate Hexachloro- Phthalate pyrene 
bla(2-Chloroiao- phenol Aeenaphthylene benxene Chryaene . Dlbenx(a.h) ' 
l>rupyl)ether 1,2,4-Triehloro- 3-Nitroaniline Pentachloro- Terphenyl-di4 anthracene 

4-Methylphenol bentene Acenaphthene phenol (aurr) Benxo(g,h,i) 
N-nltroao-Dl-n- Naphthalene 2»4-Dini trophenol Phenanthrene • perylene 
propylanlne 4-Chloroeniline 4-Nitrophenol Anthracene 

• perylene 

lluxachloroethano Hexachloro- Dibenxofuran Dl-n-butyl 
2-FIuorophenol butadiene 2,4-Dini trotoluene Phthalate 
(aurr) 4-Chloro-3- 2,6-Dini trotoluene Fluoranthene 
Phenol(aurr) me thy1phenol Diethyl Phthalate Phenol(aurr) 

2-Hethylnephth- 4-Chlorophenyl-
alene phenyl ether 
Nitrobensene-d5 Pluorena 
(aurr) 4-Nitroanilina 

2-Fluorobiphenyl 
(aurr) 
2»4,6-Tribromo 
Phenol (aurr) 

J Siirr • surrogate compound 
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2.6 Conclnulng Calibration 

A calibration standardCs) containing all seolvolatlle TCL coapounds, 
1 Including all required surrogates, must be analyzed each twelve hours 

during analysis (see definition of twelve hour time period, paragraph 
1. of this Sectlm); Compare the relative response factor data from 

i . the standards each twelve hours with the average relative response 
factor from the Initial calibration for a specific Instrument. A 

I system performance check must be made each twelve hours. If the SPCC 
I criteria are met, a comparison of relative response factors Is made for 

all compounds. This Is the same check that Is applied during the 
, Initial calibration (Form VI). If the minimum relative response factors 
I ere not met, 'the.system must be evalusted and corrective action must be 

taken before sample analysis begins. 

f: 2.6.1 Some possible problems are standard mixture degradation. Injec­
ts- tlon port Inlet contamination, contamination at the front end 

of the analytical column, and active sites In the column or 
chromatography system. This check must be met before analysis 
begins. The sdnlmum relative response factor (SRF) for seml-
voletlle System Performance Oieck Compounds (SPCC) Is O.QSO. 

1^. ' • •• •• 
[: 2.6.2 Calibration Check Compounds (CCC) 

r; After the system performance check is met. Calibration Check 
(•' Compounds listed In Table 2.3 ere used to check the validity of 

the Initial calibration. Calculate the percent difference 
using Equation 2.3. 

i/. 

BRFt - RRFc 
r Z Difference - x 100 Eq. 2.3 

ERFi 
where, 

I' 
RRF^ •• average response factor from Initial calibration. 

BRFg • response factor from current verification check 
standard. 

2.6.2.1 If the percent difference for any compound Is greater 
than 20Z, the laboratory should consider this a warn­
ing limit. If the percent difference for each CCC 
Is less than or equal to 23.0Z, the Initial calibration 
Is assumed to be valid. If the criteria are not met 
(>25.OZ difference), for any one calibration check com­
pound, corrective action be taV-n. Problemc 
similar to those listed under SPCC could affect this 
criteria. If no source of the problem can be determined 
after corrective action has been taken, a new Initial 
five point calibration MUST be generated. These criteria 
MUST be met before sample analysis begins. 
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TABLE 2.3. CALIBRATION CHECK COMPOONDS 

Base/Neutral Fracclon Acid Fraction 

Acenaphthene A-Chloro-S-Mechylphenol 
It^^OTchlorobenzene 2,4->0ichlorophenol 
Bexachlorobutadleoe 2'^ltrophenol 
M-Nltroso-dl-n'-phenylaalne Phenol 
Ol^n'occylphchaiace Pencachlorophenol 
Fluoranchene 2,4,6'TrichlorophenoI 
Betgo(a)pyrene ^ 

2,6.3 Coocentratlon Levels for. Conclnulng Calibration Check 

The USEPA plans to evaluate the long term stability of response 
factors during this program. Standardisation among contract 
laboratories Is necessary to reach these long term goals. 
Along with contract specified concentrations for Initial cali­
bration, the USEPA is requiring specific concentrations for 
each continuing calibration standard(s). 

2.6.3.1 The concentration for each semi volatile TCL compound 
in the continuing calibration standard(s) is SO 
total nanograms for all coo^ounds. 

2.7 Oocumentation 

The contractor shall complete and submit a Form VII for each GC/MS 
system utilised for each twelve hour time period. Calculate and report 
the relative response factor and percent difference (ZO) for all com­
pounds. Ensure that the minimum SSF for semi volatile SPCC*s is 0.050. 
The percent difference (ZO) for each CCC compound must be less than or 
equal to 25.0 percent. Additional Instructions for completing Form VII 
are found in Exhibit B, Section III. 

PART 3 - METHOD BLAMK AMALTSIS 

3. St 

A method blank is a volume of deionised, distilled laboratory water for 
water samples, or a purified solid matrix for soil/sediment samples, 
carried through the entire analytical scheme (extraction, concentration, 
and analysis). For soil/sediment samples, a solid matrix suitable for 
semivolatile analyses is available from EMSL/LV. The method blank volume 
or weight cust be apprcxlsetel/ eq;iel zz ths sacple vcluees cr saspla 
weights being processed. 

3.1 Method blank analysis must be performed at the following frequency. 
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3.1.1 For Che analysis of semi volatile TCL corapounds, a mechod blank 
analysis muse be performed once: 

o each Case, OR 
o each 14 calendar day period during which samples in a Case 

are received (said period beginning with the receipt of the 
first sample in that SSmple Delivery Group), OR 

o each 20 samples in a Case that are of similar matrix (water 
|- or soil) or similar concentration (soil only), OR 

o whenever samples are extracted by the same procedure (separa-* 
Cory funnel, continuous liquid'liquid extraction, or sonication), 

; ' • 
whichever is most frequent, on each GC/MS or GC system used to 
analyze samples. 

3.2 It is the contractor's responsibility to ensure that method interfere 
ences caused by contaminants in solvents, reagents, glassware, and 
other sample processing hardware that lead to discrete artifacts 

J : and/or elevated baselines in gas chromatograms be minimized. 

3.2.1 For the purposes of this protocol, an acceptable laboratory 
method blank should meet the criteria of paragraphs 3.2.1.1 
and 3.2.1.2. 

' 3.2.1.1 A method blank for semivolatile analysis must contain 
less than or equal to five times (SX) the Contract 
Required Quantitation Limit (CRQL from Exhibit C) of 

1 the phthalate esters in the TCL. 

1, ; 

t 
I 

3.2.1.2 For all other TCL compounds not listed above, the mechod 
blank must contain less than or equal to the Contract 
Required Quantitation Limit of any single TCL analyte. 

3.2.2 If a laboratory method blank exceeds these criteria, the con­
tractor must consider the analytical system to be out of control. 
The source of the contamination must be investigated and appro­
priate corrective measures MOST be taken and documented before 
further sample analysis proceeds. All samples processed with a 
method blank that is out of control (i.e., contaminated) MUST 
be reextracted and reanalyzed at no additional cost to the 
Agency. The Laboratory Manager, or his designee, must address 

i ' problems and solutions in.the Case Narrative (Exhibit B). 

I 3.3 Documentation 
i , 

The contractor shall report results of method blank analysis using the 
Org-.:!.: .A.r.alysis Data Sheet (Fur!: I) anc tne form cor tcntative.y 
identified compounds (Form I, TIC). In addition, the samples associated 
with each method blank must be summarized on Form IV (Method Blank 
Summary). Detailed instructions for the completion of these forms ^ 
are in Exhibit B, Section III. ^ 

j.i.l The Contractor shall report ALL sample concentration data as 
'JNCORRECTED tor blanks. 
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PART 4 - SURROGATE SPIKE (SS) AKALYSIS 

4. Summary 

Surrogate standard determinations are performed on all samples' and blanks. • 
All samples and blanks are fortified with surrogate spiking compounds 
before purging or extraction in order to monitor preparation and analysis 
of samples. 

4.1 Each saq>le, matrix spike, matrix spike duplicate, and blank are spiked 
with surrogate compounds prior to extraction. The surrogate spiking 
compounds shown in Table 4.1 are used Co fortify each sample, matrix 
spike, matrix spike duplicate, and blank with the proper concentrations. 
Petformance based criteria are generated from laboratory results. 
Therefore, deviations from the spiking protocol will not be permitted. 

TABLE 4.1. SURROGATE SPIKING COMPOUNDS 

Amount in Sample Extract* 

Fraction Water Low/Medium Soil 

Hitrobenz ene-d 5 BMA SO ug SO ug 
2-Fluorobiphenyl BMA SO ug SO ug 
p-'TerphenyWx4 BNA SO ug SO ug 
Phenol-d5 ' BMA 100 ug 100 ug 
2-Fluarophenol BMA 100 ug 100 ug 
2,4,6*Tribromophenol BNA 100 ug 100 ug 

* At the time of injection. 

4.2 Surrogate spike recovery must be evaluated by determining whether the 
concentration (measured as percent recovery) falls inside the contract 
required recovery limits listed in Table 4.2. 

TABLE 4.2. CONTRACT REQUIRED SURROGATE SPIKE RECOVERY LIMITS 

Fraction Surrogate Compound Water Low/Medium Soil 

BNA Nitrobenz ene-d ̂ 35-114 23-120 
oUA 2-Fluorobipneoyl 4j-il6 30-115 
BNA p-Terpheny1-d j 4 33-141 18-137 
BMA Phenol-d5 10-94 24-113 
BMA 2-Fluorophenol 21-100 25-121 
BNA 2,4,6'Tribcomophenol 10-123 19-122 
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4.3 Treacnenc of surrogate splice recovery Information Is according to 
paragraphs 4.3.1 through 4.3.2. 

4.3.1 Method Blank Surrogate Spike Recovery 

The laboratory must take the actions listed below if recovery 
of any one surrogate compound In either the base/neutral or 
acid fraction Is outside of contract surrogate spike recovery 
limits. 

4.3.1.1 Check calculations to ensure that there are no errors; 
r check Internal standard and surrogate spiking solutions 
[. for degradation, contamination, etc: also check Instru­

ment performance. 

i;; 4.3.1.2 Reanalyze the blank extract If steps In 4.3.1.1 fall 
to reveal the cause of the noncompllant surrogate 
recoveries. 

4.3.1.3 Reextract and reanalyze the blank. 

4.3.1.4 If the measures listed In 4.3.1.1 thru 4.3.1.3 fall 
to correct the problem, the analytical system must be 
considered to be out of control. The problem MOST be 
corrected before continuing. This may mean recali­
brating the Instrumentation but it may also mean more 
extensive action. The specific corrective action Is 

' left up to the GC/MS operator. When surrogate 
recovery(les) In the blank Is outside of the contract 
required windows, all samples associated with that 
blank MOST be reanalyzed at no additional cost to the 
Agency. 

4.3.2 Sample Surrogate Spike Recovery 

The laboratory must take the actions listed below If either of 
Che following conditions exists: 

o Recovery of any one surrogate compound In either base 
neutral or acid fraction Is below lOZ. 

o Recoveries of two surrogate compounds In either base 
neutral or acid fractions are outside surrogate spike 
recovery limits. 

4.3.2.1 The contractor shall document (in this Instance, 
document means to write down and discuss the problem 
and carrective acclcr. tanen in the Case Narrac.. .-a, 
see Exhibit B) deviations outside of acceptable 
quality control limits and take the following actions; 
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4*3.2.1.1 Check calculaclons co ensure chac there 
are no errors; check Internal standard and 
surrogate spiking solutions for degradation, 
contaalnatlon, etc.; also check Instrument 
performance. 

4.3.2.1.2 If the steps In 4.3.2.1.1 fall to reveal 
a problem, then reanalyze the extract. If 
reanalysls of the extract solves the 
problem, then the problem was within the 
laboratory's control. Therefore, only 
submit data from the analysis with surrogate 
spike recoveries within the contract 
windows. This shall be considered the 
Initial analysis and shall be reported as 
such on all data deliverables. 

4.3.2.1.3 If the steps In 4.3.2.1.2 fall to solve 
the problem, then reextract and reanalyze 
the sample. If the reextractlon and 
reanalysls solves the problem, then the 
problem was In the laboratory's control. 
Therefore, only submit data from the 
extractl<m and analysis with surrogate 
spike recoveries within the contract 
windows. This shall be considered the 
Initial analysis and shall be reported as 
such on all data deliverables. 

If the reextractlm and reanalysls of the 
sample does not solve the problem; I.e., 
surrogate recoveries are outside the 
contract windows for both analyses, then 
submit the surrogate spike recovery data 
and the sample data from both analyses 
according to paragraph 4.4. Distinguish 
between the initial analysis and the 
reanalysls on all data deliverables, using 
the sample suffixes specified In Exhibit B. 

4.4 Documentation 

The contractor shall report surrogate recovery data for the following: 

o Method Blank Analysis 
o Sample Analysis 
o Matrix Splks/Matrix SplV.o Dnpllcata Analyses 
o All sample reanalyses that substantiate a matrix effect 

The surrogate spike recovery data Is summarized on the Surrogate Spike 
Percent Recovery Summary (Form II). Detailed Instructions for the 
completion of Form II are in Exhibit B, Section III. 

I / S 7 5 t* 
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PART 5 - MATRIX SPIKE/MATRIX SPIRE DUPLICATE ANALYSIS (MS/MSD) 

i. • 5. Summary 

In order Co evaluate the matrix effect of the sample upon the analytical 
methodology, the USEFA has developed the standard mixes listed In Table 
5.1 to be used for matrix spike and matrix spike duplicate analyses, 

p; These compounds are subject to change depending upon availability and 
I ; suitability for use as matrix spikes. 

5.1 MS/MSD Frequency of Analysis 

^ A matrix spike and matrix spike duplicate must be performed for each 
group of samples of a similar matrix, once: 

o each Case of field samples received, OR 
o each 20 field samples in a Case, OR 
o each group of saq>les of a similar concentration level (soils only), OR 
o each 14 calendar day period during which samples in a Case were 

received (said period beginning with the receipt of the first 
saaq»le in that Sa^le Delivery Group), 

j 
whichever is most frequent. 

5.2 Use Che compounds listed in Table 5.1 to prepare matrix spiking solu­
tions according to protocols described in Exhibit D SV. The analytical 
protocols in Exhibit D SV stipulate the amount of matrix spiking solution 

I ; to be added to the sample aliquots prior to extraction. Each method 
' allows for optional dilution steps which must be accounted for when 

calculating percent recovery of the matrix spike and matrix spike 
duplicate samples. 

I TABLE 5.1. MATRIX SPIKING SOLUTIONS 
4. ! 

Base/Neutrals Acids 
• • 

1,2,4-Trichlorobensene Pentachlorophenol 
Acenaphthene Phenol 

I. 2,4-Oinicrocoluene 2-Chlorophenol 
Pyrene 4-Chloro-3-Methylphenol 
N-Nitroso-Di-n'^ropylamine 4-Mitrophenol 

1 1,4-Dichlorobenz ene 

5.2.1 Samples requiring optional dilutions and chosen as the matrix 
spike/ matrix spike duplicate samples, must be analyzed at the 
same dilution as the original unspiked sample. 
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5.3 Individual coaponenc recoveries of Che aacrlx spike are calculaced using 
Equaclon S.l. 

SSR - SR 
Matrix Spike Percent Recovery - -• ' x 100 Eq. 5.1 

SA 
where 

SSR •• Spike Sample Results 
SR • Sample Result 
SA - Spike Added from spiking mix 

S.A Relative Percent Difference <RPD) 

The contractor Is required to calculate the relative percent difference 
between the matrix spike and matrix spike duplicate. The relative percent 
differences (RPO) for each component are calculated using Equation 5.2. 

0^ ~ O2 Eq. 5.2 
RPD - X 100 

(Di + D2)/2 

where 

RPD • Relative Percent Difference 
Dx • First ^ABple Value 
D2 " Second Sample Value (duplicate) 

S.5 Documentatlon 

The matrix spike (MS) results (coneentratlons) for nonsplked seml-
volatlle TCL compounds shall be reported on Form 1 (Organic Analysis 
Data Sheet) and the matrix spike percent recoveries shall be summarized 
on Form III (MS/MSD Recovery). These values will be used by EPA to 
periodically update existing performance based QC recovery limits 
(Table S.2). 

The results for nonsplked semlvolatlle TCL compounds In the matrix 
spike duplicate (MSD) analysis shall be reported on Form I (Organic 
Analysis Data Sheet) and the percent recovery and the relative percent 
difference shall be suamarlzed on Form III (MS/MSD Recovery). The RPO 
data will be used by EPA to evaluate the long term precision of the 
analytical method. Detailed Instructions for the completion of Form III 
are In Exhibit B, Section III. 



TABLE 5.2. MATRIX SPIKE RECOVERY LIMITS 

Fraction Matrix Spike Cofflpound Water Soll/Sedlmenc 

• • 
1 
{' 

BN 1,2,A-Trichlorobenzene 39-98 38-107 

f-; ». 
BN Acenaphthene 46-118 31-137 f-; ». BN 2,4-Olnitrotoluene 24-96 28-89 t.; BN Pyrene 26-127 35-142 

r" 
BN N-Nltro8oH)i-n-Propylamine 41-116 41-126 r" BN 1, A<d>ichlorobenz ene 36-97 28-104 

• Acid Pentachlorophenol 9-103 17-109 
A 

Acid Phenol 12-89 26-90 
t" ^ Acid 2-Chlorophenol 27-123 25-102 

Acid A-Chloro-3-iiechylphenol 23-97 26-103 
Acid A-Nitrophenol 10-80 11-114 

; f;; 

f.. 
FART 6 - SAMPLE ANALYSIS 

6. Summary 

I 
i; 

The Intent of Part 6 la to provide the Contractor with a brief auamary of 
ongoing QC activities Involved with sample analjrsls. Specific referiences are 
provided to help the Contractor meet specific reporting and deliverables 
requirements of this contract. 

6.1 Sample Analysis 

Samples can be analyzed upon successful completion of the Initial QC 
activities. When twelve <12} hours have elapsed since the initial tune 
was completed. It la necessary to conduct an Instrument tune and cali­
bration check analysis (described In Part 2 of this Section). Any major 
system maintenance, such as a source cleaning or Installation of a new 
eplupn, may necessitate a retune and recallbratlon (see Initial Calibra­
tion, Part 2). lilnov maintenance should necessitate only the calibra­
tion verification (Continuing Calibration, Part 2). 

6.1.1 Internal Standards Evaluation - Internal standard responses and 
retention times In all samples must be evaluated Immediately 
after or during data acquisition. If the retention time for any 
internal standard changes by more than 30 seconds, the chromato­
graphic system must be Inspected for malfunctions, and correc­
tions made as required. The extracted ion' current orofile 
(Elw) oi the ictcrnal acar.dara» must be monitored and evaluated 
for each sample, blank, matrix spike, and matrix spike duplicate. 
The criteria are described in detail in the instructions for 
Form VIII, Internal Standard Area Summary (see Exhbit B, Section 
III). If the extracted ion current profile (EICP) area for any 
internal standard changes by more than a factor of two (-50Z to 
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lOOZ), from the lacesc daily (12 hour clme period) calibra-
Cion scandard, Che mass speccromecric sysceta muse be inspected 
for malfunction, and corrections made as appropriate. Breaking 

• off 1 foot of the column or cleaning the injector sleeve will 
often improve high end sensitivity, for the late eluting com­
pounds; repositioning or repacking the front end of the column 
will often improve front end column performance. Poor injection 
technique can also lead to variable IS ratios. When corrections 
are made, reanalysis of samples analyzed while the system was 
malfunctioning is necessary. 

6.1.1.1 If.after reanalysis, the EICP areas for all internal 
standards are inside the Contract limits (-50Z to 
4>100Z), then the problem with the first analysis is 
considered to have been within the control of the 
laboratory. Therefore, only submit data from the 

. analysis with EICP*s within the contract limits. 
This is considered the initial analysis and must be 
reported as such on all data deliverables. 

6.1.1.2 If the reanalysis of the sample does not solve the 
problem, i.e., the EICP areas are outside contract 
limits for both analyses, then snbmit the EICP data 
and sample data from both analyses. Distinguish 
between the initial analysis and the reanalysis on 
all data deliverables, using the sample suffixes 
•specified in Exhibit B. Document in the Case Narrative 
all inspection and corrective actions taken. 

6.1.2 Each analytical run must also be checked for saturation. The 
level at whidi an individual compound will saturate the detection 
system is a function of the overall system sensitivity and the 
mass spectral characteristics of that compound. The initial 
method calibration (Part 2) requires that the system should not 
be saturated for high response compounds at 160 nanograms for 
semi volatile TCL compounds. 

6.1.2.1 If any compound in any sample exceeds the initial 
calibration range, that sample must be diluted, the 
internal standard concentration readjusted, and the 
sample reinjected, as described in specific methodolo­
gies in Exhibit D SV. Secondary ion quantitation is 
only allowed when there are sample matrix interferences 
with the^primary ion. 

6.1.2.2 If the dilution of the sample causes any compound de­
tected In the first analysis to be undetenrable tr. 
the second analysis, then the results of both analyses 
shall be reported on separate Foiw I, according to 
the instructions in Exhibit B. 
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6.1.3 Qualitative Analysis 

Hie semlvolatlle coapounds listed In the Target Compound List 
(TCL)» Exhibit C, shall be Identified by an analyst competent 
la the Interpretation of mass spectra, by comparison of the 
auapect mass spectrum to the mass spectrum of a standard of the 
suspected compound. Two criteria must be satisfied to verify 
the Identifications: (1) elutlon of the sample component at the 
same GC relative retention time as the standard component, and 
(2) correspondence of the sample component and standard component 

i: mass spectra (see Exhibit 0 SV, Section IV). 

^ 6.1.3.1 For establishing correspondence of the GC relative 
[ retention time (RRT), the sample component RRT must 

compare within ̂ .06 RRT units of the RRT of the stan­
dard component. For reference, the standard must be 
run on the same shift as the sample. 

6.1.3.2 For comparison of standard and sample component mass 
spectra, mass spectra obtained on the Contractor's 
CC/MS are required. The OFTFP tuning requirements 
listed In Part 1 onist be met on the same GC/MS. 

!V • • 
i 

I • 6.1.3.2.1 The requirements for qualitative verifica­
tion by comparison of mass spectra are as 
follows: 

! 

o All Ions present In the standard mass 
spectra at a relative Intensity greater 
Chan lOZ (most abundant Ion In the 
spectrum equals lOOZ) must be present 
In Che sasqile spectrum. 

* o The relative Intensities of Ions speci­
fied In the above paragraph must agree 
within ̂ 20Z between the standard and 
sample spectra. 

j. o Ions greater than lOZ In the sample 
L. spectrum but not present In the 

standard spectrum must be considered and 
accounted for by the analyst making the 
comparison. When GC/MS computer data 
processing programs are used to obtain 
Che sample component spectrum, both the 
processed and the raw spectra must be 
evaluated. In Task III, the verlflca-
tliT process should favcr false pojlclvij 
(Exhibit 0 SV, Section IV), 

> : 

< 

L' 

K; 
i 

iO/Hb 
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6* 1.3.2.2 If a compound cannoc be verified by aH of 
the criteria In 6.1.3.2.1, but In the tech' 
nlcal Judgement of the mass spectral Inter­
pretation specialist the Identification 
la correct, the contractor shall report 
the Identification and proceed with the 
quantitation. 

6.1.3.3 A library search shall be executed for non-
surrogate and aon-TCL sample components 
for the purpose of tentative Identification. 
For this purpose, the 1985 or most recent 
available version of the National Bureau 
of Standards Mass Spectral Library, containing 
62,261 spectra, should be usqd. 

6.1.4 Quantitation 

6.1.4.1 Semivolatile TCL components Identified shall be quantl-
tated by the internal standard method. The internal 
stSndards used shall be the ones assigned in Table 
2.2 of this Section. The EICP area of characteristic 
ions of TCL analytes are used (Exhibit 0 SV, Section IV). 

6.1.4.2 An estimated concentration for nbn-TCL components tenta^ 
tively identified shall be quantitated by the internal 

'standard method. For quantification, the nearest 
internal standard free of interferences must be used. 

6.1.4.3 Calculate surrogate standard recovery (see Part 4) for 
all surrogate compounds on all samples, blanks, matrix 
spikes, and matrix spike duplicates. If recovery Is 
within contractual limits, report on Form II (see 
Exhibit B, Section III). If recovery Is outside con­
tractual limits, take specific steps listed In Surrogate 
Spike Recoveries (Part 4). 

6.1.4.4 Calculate matrix spike and matrix spike duplicate 
percent recovery (see Part 5) for all compounds and 
report results on Form III (see Exhibit B, Section III). 
Calculate Relative Percent Differences (RPD's) for all 
matrix spiking compounds and report results on Form 
III. Ensure that the proper frequency of HS/MSD analysis 
Is maintained. 

6.1.5 Reporting and Deliverables 

Refer to Exhibit B of this Statement of Work for specific 
details on contract deliverables and reporting formats. 
Exhibit B contains specific instructions for completing all 
required Forms, as well as a detailed Itemization of reporting ^ 
and deliverables requirements. Exhibit H contains the format ** 
requirements for delivery of data In computer-readable format. 
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PHENOLICS, TOTAL RECOVERABLE 

Method 420.1 (Spectrophotometries Manual 4-AAP with Distillation) 

STORET NO. 32730 

Scope and Application 
1.1 This method is applicable to the analysis of drinking, surface and saline waters, domestic 

and industrial wastes. 
1.2 The method is capable of measuring phenolic materials at the S ug/1 level when the 

colored end product is extracted and concentrated in a solvent phase using phenol as a 
standard. 

1.3 The method is capable of measuring phenolic materials that contain more than 50 ug/1 
in the aqueous phase (without solvent extraction) using phenol as a standard. 

1.4 It is not possible to use this method to differentiate between different kinds of phenols. 
Summary of Method 
2.1 Phenolic materials react with 4-aminoantipyrine in the presence of potassium 

ferricyanide at a pH of 10 to form a stable reddish-brown colored antipyrine dye. The 
amount of color produced is a function of the concentration of phenolic material. 

Comments 
3.1 For most samples a preliminary distillation is required to remove interfering materials. 
3.2 Color response of phenolic materials with 4-amino antipyrine is not the same for all 

compounds. Because phenolic type wastes usually contain a variety of phenols, it is not 
possible to duplicate a mixture of phenols to be used as a standard. For this reason phenol 
has been seized as a standard and any color produced by the reaction of other phenolic 
compounds is reported as phenoL This value will represent the minimum concentration 
of phenolic compounds present in the sample. 

Sample Handling and Preservation 
4.1 Biological degradation is inhibited by the addition of 1 g/1 of copper sulfate to the 

sample and acidification to a pH of less than 4 with phosphoric add. The sample should 
be kept at 4'C and analyzed within 24 hours after collection. 

Interference 
5.1 Interferences fiom sulfur compounds are eliminated by addifying the sample to a pH of 

less than 4 with H3PO4 and aerating briefly by stirring and adding CUSO4. 
5.2 Oxidizing agents such as chlorine, detected by the liberation of iodine upon addification 

in the presence of potassium iodide, are removed immediately after sampling by the 
addition of an excess of ferrous ammonium sulfate (7.10). If chlorine is not removed, 
the phenolic comp)ounds may be partially oxidized and the results may be low. 

Approved for NPDES 
Issued 1971 
Editorial revision 1978 

420.1-1 



6. Apparatus 
6.1 Distillation apparatus, all glass consisting of a 1 liter pyrex distilling apparatus with 

Graham condenser. 
6.2 pH meter. 
6.3 Spectrophotometer, for use at 460 or S10 nm. 
6.4 Funnels. 
6.5 Filter paper. 
6.6 Membrane filters. 
6.7 Separatory funnels, 500 or 1,000 ml. 
6.8 Nessler tubes, short or long form. 

7. Reagents 
7.1 Phosphoric acid solution, 1 + 9: Dilute 10 ml of 85% H3PO4 to 100 ml with distilled 

water. 
7.2 Copper sulfate solution: Dissolve 100 g CuS04*5H20 in distilled water and dilute to 1 

liter. 
7.3 Buffer solution: Dissolve 16.9 g NH4CI in 143 ml conc. NH«OH and dilute to 250 ml 

with distilled water. Two ml should adjust 100 ml of distillate to pH 10. 
7.4 Aminoantipyrine solution: Dissolve 2 g of 4AAP in distilled water and dilute to 100 ml. 
7.5 Potassium ferricyanide solution: Dissolve 8 g of K3Fe(CN)6 distilled water and dilute 

to 100 ml. 
7.6 Stock phenol solution: Dissolve 1.0 g phenol in freshly boiled and cooled distilled water 

and dilute to 1 liter. 1 ml = 1 mg phenol. 
7.7 Working solution A: Dilute 10 ml stock phenol solution to 1 liter with distilled water. 

1 ml = 10 ug phenol. 
7.8 Working solution B: Dilute 100 ml of woiidng solution A to 1000 ml with distilled water. 

1 ml = 1 ug phenol. 
7.9 Chloroform 

7.10 Ferrous ammonium sulfate: Dissolve 1.1 g ferrous ammonium sulfate in 500 ml distilled 
water containing 1 ml conc. HzSOi and dilute to 1 liter with freshly boiled and cooled 
distilled water. 

8. Procedure 
8.1 Distillation 

8.1.1 Measure 500 ml sample into a beaker. Lower the pH to approximately 4 with 1 + 9 
H3PO4 (7.1), add 5 ml CUSO4 solution (7.2) and traiufer to the distillation 
apparatus. Omit adding H2P04 and CUSO4 if sample was preserved as described in 
4.1. 

8.1.2 Distill 450 ml of sample, stop the distillation, and when boiling ceases add 50 ml of 
warm distilled water to the flask and resume distillation until 500 ml have been 
collected. 

8.1.3 If the distillate is turbid, filter through a prewashed membrane filter. 
8.2 Direct photometric method 

8.2.1 Using working solution A (7.7), prepare the following standards in 100 ml 
volumetric flasks. 
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V. 

ml of working solution A Cone. ug/I 
15 015 
0.5 50.0 
1.0 100.0 
2.0 200.0 
5.0 500.0 
8.0 800.0 

10.0 1000.0 

8.2.2 To 100 mi of distillate or an aliquot diluted to 100 ml and/or standards, add 2 ml of 
buffer solution (7.3) and mix. The pH of the sample and standards should be 
10 ±0.2. 

8.2.3 Add 2.0 ml aminoantipyrine solution (7.4) and mix. 
8.2.4 Add 2.0 ml potassium ferricyanide solution (7.5) and mix. 
8.2.5 After 15 minutes read absorbance at 510 nm. 

8.3 Chloroform extraction method 
8.3.1 Using working solution B (7.8), prepare the following standards. Standards may be 

prepared by pipetting the required volumes into the separatory funnels and 
diluting to 500 ml with distilled water. 

mi of working solution B Cone, ug/1 
075 0.6 
3.0 6.0 
5.0 10.0 

10.0 20.0 
20.0 40.0 
25.0 50.0 

8.3.2 Place 500 ml of distillate or an aliquot diluted to 500 ml in a separatory fiinneL The 
sample should not contain more than 25 ug phenoL 

8.3.3 To sample and standards add 10 ml of buffer solution (7.3) and mix. The pH 
should be 10 ±0.2. 

8.3.4 Add 3.0 ml aminoantipyrine solution (7.4) and mix. 
8.3.5 Add 3.0 ml potassium ferricyanide solution (7.5) and mix. 
8.3.6 After three minutes, extract with 25 ml of chloroform (7.9). Shake the separatory 

fimnel at least 10 times, let CHClj settle, shake again 10 times and let chloroform 
settle again. Vent chloroform fumes into hood. 

8.3.7 Filter chloroform extracts through filter paper. Do not add more chloroform. 
Carryout filtration in a hood. Dispose of chloroform in environmentally 
acceptable manner. 
8.3.8 Read the absorbance of the samples and standards against the blank at 460 run. 

9. Calculation 
9.1 Prepare a standard curve by plotting the absorbance value of standards versus the 

corresponding phenol concentrations. 
9.2 Obtain concentration value of sample directly from standard curve. 

I 420.1-3 



10. Precision and Accuracy 
10.1 Using the extraction procedure for concentration of color, six laboratories analyzed 

samples at concentrations of 9.6, 48.3, and 93.S ug/1. Standard deviations were 
±0.99, ±3.1 and ±4.2 ug/1, respectively. 

10.2 Using the direct photometric procedure, six laboratories analyzed samples at 
concentrations of 4.7, 48.2 and 97.0 mg/1. Standard deviations were ±0.18, ±0.48 and 
±1.58 mg/1, respectively. 

Bibliography 

1. Annual Book of ASTM Standards, Part 31, "Water", Standard D1783-70, p553 (1976). 
2. Standard Methods for the Examination of Water and Wastewater, 14th Edition, pS74-581, 

Method 510 through 510C, (1975). 
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PHENOLICS, TOTAL RECOVERABLE 

Method 420.2 (Colorimetric, Automated 4-AAP with Distillation) 

STORET NO. 32730 

1. Scope and Application 
1.1 This method is applicable to the analysis of drinking, surface and saline waters, domestic 

and industrial wastes. 
1.2 The method is capable of measuring phenolic materials from 2 to SOO ug/1 in the 

aqueous phase using phenol as a standard. The working ranges are 2 to 200 ug/1 and 10 
to 500 ug/1. 

2. Summary of Method 
2.1 This automated method is based on the distillation of phenol and subsequent reaction of 

the distillate with alkaline ferricyanide and 4-aminoantipyrine to form a red complex 
which is measured at 505 or 520 nm. The same manifold is used with the AAI or AAII. 

3. Sample Handling and Preservation 
3.1 Biological degradation is inhibited by the addition of 1 g/1 of copper sulfate to the 

sample and acidification to a pH of less than 4 with phosphoric acid. The sample should 
be kept at A-'C and analyzed within 24 hours after collection. 

4. Interference 
4.1 Interferences from sulfur compounds are eliminated by acidifying the sample to a pH of 

less than 4.0 with H3PO4 and aerating briefly by stirring and adding CUSO4. 
4.2 Oxidizing agents such as chlorine, detected by the liberation of iodine upon acidification 

in the presence of potassium iodide, are removed immediately after sampling by the 
addition of an excess of ferrous ammonium sulfate (6.5). If chlorine is not removed, the 
phenolic compounds may be partially oxidized and the results may be low. 

4.3 Background contamination from plastic tubing and sample containers is eliminated by 
filling the wash receptacle by siphon (using Kel-F tubing) and using glass tubes for the 
samples and standards. 

5. Apparatus 
5.1 Technicon AutoAnalyzer (I or II) 

5.1.1 Sampler equipped with continuous mixer. 
5.1.2 Manifold. 
5.1.3 Proportioning pump II or III. 
5.1.4 Heating bath with distillation coil. 
5.1.5 Distillation head. 
5.1.6 Colorimeter equipped with a 50 mm flow cell and 505 or 520 nm filter. 
5.1.7 Recorder. 

6. Reagents 
6.1 Distillation reagent: Add 100 ml of conc. phosphoric acid (85% H3PO4) to 800 ml of 

distilled water, cool and dilute to I liter. 

Issued 1974 
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6.2 Buffered potassium ferricyanide: Dissolve 2.0 g potassium ferricyanide, 3.1 g boric acid 
and 3.75 g potassium chloride in 800 ml of distilled water. Adjust to pH of 10.3 with 1 N 
sodium hydroxide (6.3) and dilute to 1 liter. Add 0.5 ml of Brij-35. Prepare fresh weekly. 

6.3 Sodium hydroxide (1N): Dissolve 40 g NaOH in 500 ml of distilled water, cool and dilute 
to I liter. 

6.4 4-Aminoantipyrine: Dissolve 0.65 g of 4-aminoantipyrine in 800 ml of distilled water and 
dilute to 1 liter. Prepare fresh each day. 

6.5 Ferrous ammonium sulfate: Dissolve 1.1 g ferrous ammonium sulfate in 500 ml distilled 
water containing 1 ml H2SO4 and dilute to 1 liter with freshly boiled and cooled distilled 
water. 

6.6 Stock phenol: Dissolve 1.00 g phenol in 500 ml of distilled water and dilute to 1000 ml. 
Add I g CUSO4 and 0.5 ml conc. H3PO4 as preservative. 1.0 ml = 1.0 mg phenol. 

6.7 Standard phenol solution A: Dilute 10.0 ml of stock phenol solution (6.6) to 1000 ml. 
1.0 ml = 0.01 mg phenol. 

6.8 Standard phenol solution B: Dilute 100.0 ml of standard phenol solution A (6.7) to 1000 
ml with distilled water. 1.0 ml = 0.001 mg phenol. 

6.9 Standard solution C: Dilute 100.0 ml of standard phenol solution B (6.8) to 1000 ml with 
distilled water. 1.0 ml = 0.0001 mg phenol. 

6.10 Using standard solution A, B or C prepare the following standards in 100 ml volumetric 
flasks. Each standard should be preserved by adding 0.1 g CUSO4 and 2 drops of conc. 
H3PO4tol00.0ml. 

ml of Standard Solution Conc. ug/1 
Solution C 

1.0 1.0 
iO 2.0 
3.0 3.0 
5.0 5.0 

Solution B 

1.0 10.0 
2.0 . 20.0 
5.0 50.0 

10.0 100.0 

Solution A 

2 200 
3 300 
5 500 

7. Procedure 
7.1 Set up the manifold as shown in Figures 1 or 2. 
7.2 Fill the wash receptacle by siphon. Use Kel-F tubing with a fast flow (1 liter/hr). 
7.3 Allow colorimeter and recorder to warm up for 30 minutes. Run a baseline with all 

reagents, feeding distilled water through the sample line. Use polyethylene tubing for 
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sample line. When new tubing is used, about 2 hours may be required to obtain a stable 
( baseline. This two hour time period may be necessary to remove the residual phenol from 

the tubing. 
7.4 Place appropriate phenol standards in sampler in order of decreasing concentration. 

Complete loading of sampler tray with unknown samples, using glass tubes. 
NOTE 1: If samples have not been preserved as instructed in (3.1), add 0.1 g CUSO4 and 
2 drops of conc. HjP04 to 100 ml of sample. 

7.5 Switch sample line from distilled water to sampler and begin analysis. 
8. Calculation 

8.1 Prepare standard curve by plotting peak heights of standards against concentration 
values. Compute concentration of samples by comparing sample peak heights with 
standards. 

9. Precision and Accuracy 
9.1 In a single laboratory (EMSL), using sewage samples at concentrations of 3.8,1S, 43 and 

89 ug/l, the standard deviations were ±0.5, ±0.6, ±0.6 and ± 1.0 ug/1, respectively. At 
concentrations of 73, 146, 299 and 447 ug/I, the standard deviations were ±1.0, 
±1.8, ±4.2 and ±5.3 i/g/1, respectively. 

9.2 In a single laboratory (EMSL), using sewage samples at concentrations of 5.3 and 82 
ug/1, the recoveries were 78% and 98%. At concentrations of 168 and 489 ug/1, the 
recoveries were 97% and 98%, respectively. 

Bibliography 

(. 1. Technicon AutoAnalyzer II Methodology, Industrial Method No. 127-71W, AAU. 
2. Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 574, 

't: Method 510 (1975). 
3. Gales, M.E. and Booth, R.L.. "Automated 4 AAP Phenolic Method", AWWA 68,540 (1976). 
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The following background and history of re^onse actions is an excerpt from the 

MPCA Board Item on April 22, 1986 "Request for Approval of a Consent Decree with 

the Reilly Tar 8c Chemical Corporation and Other Parties for the Purpose of Completing 

Remedial Investigations and Feasibility Studies and Developing and Implementing 

Response Actions at and Around the Reilly Tar Site in St. Louis Park". This material 

is in Section I of the Issue Statement of that MPCA Board Item. 

Between 1917 and 1972, Reilly Tar & Chemical Cbrporatlon (Reilly) 

operated a coal tar distillation and wood preserving plant, known as the 

Republic Creosote Company, In St. Louis Park. This plant was located on an 80 

acre tract near State Highway 7 and Louisiana Avenue (the Reilly Site; 

Figure 1). Reilly disposed of wastewater from the operation in a network of 

ditches which discharged Into a swamp south of the Reilly Site. In addition, 

the wood treating activities conducted on the Reilly Site resulted In creosote 

and coal tar contamination of the soils from drippings and spills. The major 

constituents of coal tar are phenolic compounds and polynuclear aromatic 

hydrocarbons (PAH). Some PAH compounds are carcinogenic, and are thus a source 

of concern when a municipal drinking water supply Is contaminated with these 

compounds. (As used In the remainder of this board 1t«n, "contaminated" or 

"contamination" means PM or phenollcs are present In soil or ground water 

resulting from activities of Reilly at the Reilly Site.) 
msn USURM M 
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In 1932, the first municipal well In St. Louis Park (Old SLP #1) was 

constructed at Brunswick Avenue and Vfest 36th Street, approximately one-half 

mile east of the Rellly Site. The well was finished In the Prairie du 

Chlen-Jordan aquifer (Figure 2). After several weeks of operation, the well was 

closed due to taste and odor complaints (the taste was described as "swampy"). 

Laboratory tests showed that phenolic compounds were the apparent cause of the 

problem. PhenolIcs cause water to have an unpleasant taste and odor when the 

water Is chlorinated, but these compounds are not believed to have adverse 

health effects at the low levels which cause the taste and odor problems. 

Attmnpts to remedy the situation were unsuccessful, and the well was 

abandoned. Well drillers at the time speculated that the Rellly Site 

might be the source of the problem. Although Rellly, at the time. Insisted that 

the problems at the municipal well were the result of "decaying vegetation" from 

the swanp south of the Rellly Site, It filled an unused well (W105) located on 

the Rellly Site with sand and extended the casings In Rellly's main water supply 

well (W23) to reduce Interaqulfer flow of possibly contaminated water. 

Complaints from nearby residences over contamination of shallow wells and of 

odors from air emissions became more common, especially after extensive 

residential development of the area during the late 1940's Into the 1950's. 

Because of continuing problems with soil and surface water contamination and 

odors _1/, the City of St. Louis Park (City) and the Minnesota Pollution Control 

Agency (MPCA) through the Attorney General (the State) filed suit against 

Rellly In 1970. In 1972, the City purchased the Rellly Site from Rellly, and 

1/ See paragraph thirteen, page 9, of the attached Consent Decree for a 
listing of various studies and/or reports, chemical analysis and field 
Investigations relating to the Rellly Site. 
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the plant was dismantled and removed. The City Intended to use the property for 

a realignment of Louisiana Avenue and for residential development, and dropped 

Its lawsuit against Rellly as a condition of the sale. However, the State did 

not drop the lawsuit, which Is still pending and will be dismissed as part of 

the proposed settlement. 

In 1974, the City contracted with Gerald Sunde, a consulting engineer, to 

Investigate pathways for the movement of contaminants. Sunde concluded that 

wells In the area open to several aquifers (multi-aquifer wells) provide a 

significant pathway for the spread of contamination frcM contaminated surflclal 

aquifers to deeper ^ulfers which would otherwise be protected from 

contamination by several bedrock layers. In 1975, the NPCA contracted with Barr 

Engineering to Investigate subsurface contamination at and south of the Rellly 

Site. The results of this study showed significant contamination of soil and 

the surflclal aquifer (the drift) with creosote. Because It appeared that 

Sonde's assessment of the pathways for contamination to deep aquifers was, at 

least In part, correct, the Minnesota Department of Health (MOM) In 1978 and 

1979 contracted for the closure of 29 multi-aquifer wells In areas where the 

surflclal aquifers were the most contaminated. In addition, the City and the 

U.S. Geological Survey Installed a packer and casing In the former Rellly 

well, W23, to stop the extensive downhole flow of contaminated water Into the 

Prairie du Chlen - Jordan Aquifer. 

Louisiana Avenue was constructed through the Rellly Site during the 

mid-1970's, and some multi-family housing units were constructed In the northern 

half of the Rellly Site during this same time period. 
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Ih 1978 the M)H began analyses of water from municipal supply wells In St. 

Louis Park and neighboring connunltles for PAH using high performance liquid 

chromatography. These and subsequent analyses led to the discovery of 

significant concentrations of PAH In six St. Louis Park wells and one Hopkins 

well, and these wells were shut down during the period 1978-81. 

As a result of the determination that area ground water was contaminated 

the State amended. In 1978, Its complaint In the lawsuit with Rellly to Include 

claims for ground water contamination. All of the aunlclpal wells cited above 

are finished In the Prairie du Chlen-Jordan aquifer, which Is the most heavily 

used aquifer for municipal drinking water supplies In the Twin Cities 

metropolitan area. The City of St. Louis Park has since overcome part of the 

resulting water supply shortfall through water conservation measures. 

Installation of a new well In the Mt. Simon-Hlnckley aquifer, and an 

Interconnection with the City of Plymouth. In an attempt to understand the 

processes of contaminant transport In the Prairie du Qilen-Jordan, the MDH and 

HPCA contributed toward a ground water flow and contaminant transport modeling 

study performed by the United States Geological Survey (USGS). In addition, the 

MDH funded a study by Hickok arid Associates of the feaslbllty of ground water 

gradient control _2/ In 1981. 

The MPCA received a $400,000 grant from the U.S. Environmental Protection 

Agency (EPA) In December, 1981, and used this grant to finance a feasibility 

study conducted by the MPCA contractor, CHZM Hill, for replacement or treatment 

2/ The term "gradient control", as used In this discussion, refers to the 
utilization of a pumping well or wells, usually located near the leading 
edge of the contamination plume, to control the flow of ground water In an 
aquifer to contain contamination within the area of control. It Is In 
contrast to "source control". In which highly contaminated water Is pumped 
at or near the source. 
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of the lost water supply; and to locate. Investigate, and close nuUI-aquifer 

wells. In Deceiber, 1982, the EPA awarded the MPCA a $1.99 million grant under 

the Conprehensive Environmental Response, Conpensation, and Liability Act 

(CERCLA) to continue these studies, and to provide more funding for the US6S 

ground water modeling study for the purpose of designing a gradient control well 

system to control the movement of contaminants in the Prairie du Chien-Jordan 

aquifer. 

The results of these studies have provided sufficient information to design 

a remedial approach for the contamination in the Prairie du Chien-Jordan 

aquifer. Hulti-aquifer well investigation under the CERCLA grant has been 

limited to date, to two priority wells located on the Reilly Site. The most 

Important of these, W23, was found to have a plug of coal tar in it, and has 

been cleaned out. The other well, WIOS, was the water supply well for the sugar 

beet plant idiich occupied the Reilly Site around the turn of the century, and 

was used by Reilly as a backup supply well until 1933. W105 was not found 

to be a source of contamination as was N23. The drinking water restoration 

study conducted by CH2M Hill, which analyzed the feasibility of various methods 

of treating drinking water, deeper wells, and an interconnection with 

Minneapolis, concluded that treatment with granular activated carbon (6AC) was 

the most cost-effective method of restoring the City's lost water supply. The 

US6S has coapleted its ground water flow modeling work, and this model has been 

used to examine gradient control schemes. 

In S^teifcer, 1930, the EPA filed suit against Reilly alleging violation of 

the Resource Conservation Recovery Act (RCRA). The State and St. Louis Park 

Joined the lawsuit in October, 1980, followed by the City of Hopkins in June, 

1981. After passage of CERCLA, the State filed an amended complaint in May, 

1981, followed by St. Louis Park, the EPA, and Hopkins respectively in 
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August, Septenber, and October, 1981. Ihe State filed a second amended 

complaint under the Minnesota Environmental Response and Liability Act ("MERLA") 

In 1985 followed by St. Louis Park and Hopkins. In the event that agreement Is 

not reached on the Consent Decree, the case Is scheduled to be heard before U.S. 

District Court Judge Paul Magnuson. 

In addition to the above litigation, Re111y filed a counterclaim against 

St. Louis Park, and St. Louis Park asserted a cross«c1a1m against the State. 

Other parties Involved with the purchase and development of the northern portion 

of the Rellly Site filed cross-claims against St. Louis Park and Rellly. _3/ 

In Nay, 1983, Rellly and Its consultant. Environmental Research fc 

Technology, Inc. (ERT) Issued a report on the St. Louis Park ground water 

contamination. Discussion among HPCA, EPA, Rellly and ERT staff led to a period 

of negotiations toward a settlement. Ihese talks broke down In early 1984. 

Both the MPCA and EPA have Instituted administrative action against Rellly, 

pursuant to the respective State and federal Superfund acts. In order to compel 

Rellly to undertake necessary remedial actions. The EPA Issued a Record of 

Decision (ROD) In June, 1984 affirming that the most cost-effective remedy for 

restoring the City's lost water supply was Installation of a GAC treatment 

system. In August, 1984, the EPA Issued to Rellly an Administrative Order 

directing Rellly to design and construct the GAC system for City wells SLP 10 

and 15 as provided In the ROD. In Decenter, 1984, the MPCA Issued a Request for 

Response Action (RFRA) to Rellly outlining a range of remedial Investigations, 

feasibility studies, and necessary remedial actions. 

3/ The following organizations were Included as defendants In the lawsuit 
because they were Involved with the purchase and development of the 
northern portion of the Rellly Site from St. Louis Park: Housing and 
Redevelopment Authority of St. Louis Park, Oak Park Village Associates, and 
Philips Investment Co. 
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Followlng these Administrative actions, extensive negotiations, which had 

previously broken down, resumed among the MPCA, EPA, St. Louis Park, and Rellly 

in an effort to reach an effective settlement. General agreement on the terms 

and conditions of a proposed Consent Decree was reached In the Summer of 1985. 

However, because of Its conplex nature and the large nnber of parties Involved, 

final agreement was delayed. Since the likelihood of settlement was always 

present, the W»CA staff did not return to the MPCA Board for further 

administrative actions. 

Since general agreement regarding a Consent Decree had been reached In mid 

1985, Rellly did proceed to design and construct a 6AC system for City wells SLP 

10 and 15. Rellly conpleted-the construction of the GAC system In December, 

1985 and the system Is expected to be operational by Nay, 1986. 



The following background and history of response actions is Part C of 

the Consent Decree. A list of relevant reference documents is included. 

1. From 1917 until 1972, Reilly was engaged in the 

business of coal tar distillation and pressure treatment of 

wood products at its plant site at 7200 Walker Street, St. 

Louis Park,. Hennepin County, Minnesota (hereinafter "the 

Site"). The Site encompassed an eighty (80) acre tract, which 

consists of Lot 1, Block 1; Lot 1, Block 2; Lot 1, Block 3; Lot 

1, Block 4; Lot 1, Block 5; Lot 1, Block 6; Lot 1, Block 7; Lot 

1, Block 8; Lot 1, Block 9; Lot 1, Block 10; all in Oak Park 
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village according to the plat thereof on file in the office of 

the County Recorder of Hennepin County, Minnesota. 

2. On or about October 2, 1970, the State, through 

its Pollution Control Agency, and St. Louis Park, filed a 

complaint in the Hennepin County District Court of the State of 

Minnesota alleging violations by Reilly of state and municipal 

pollution control laws and regulations. State of Minnesota bv 

the Minnesota Pollution Control Agency, and the City of St. 

Louis Park v. Reillv Tar k Chemical Corporation, Hennepin 

County District Court, Civil File No. 670767 (hereinafter 

"Hennepin County Lawsuit"). 

3. On April 14, 1972, St. Louis Park agreed to 

purchase the Site from Reilly. The purchase agreement included 

a promise by St. Louis Park to obtain dismissals with prejudice 

by the State and by St. Louis Park of the Hennepin County 

Lawsuit. The purchase agreement also provided for acceptance 

by St. Louis Park of the property in an "as is" condition, 

including "any and all questions of soil and water impurities 

and soil conditions," and an agreement by St. Louis Park "to 

make no claim against Reilly for damages relative to soil and 

water impurities, if any, in any way relating to the premises 

sold herein, or relative to any other premises in which the 

City of St. Louis Park holds an interest. ..." 

4. A closing was scheduled on the property for 

June 19, 1973. However, the State did not execute a dismissal 
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of the Hennepin County Lawsuit. Accordingly, the City of St. 

Louis Pack agreed that it would "hold Reilly harmless from any 

and all claims which may be asserted against it by the State of 

Minnesota, acting by and through the Minnesota Pollution 

Control Agency, and will be fully responsible for restoring the 

property, at its expense, to any condition that may be required 

by the Minnesota Pollution Control Agency". The City of St. 

Louis Park and Reilly executed and filed dismissals with 

prejudice of their claims in the Hennepin County Lawsuit, and 

the closing took place thereafter. 

5. On June 21, 1973, the property was conveyed by 

quitclaim deed from St*. Louis Park to the Housing and 
•• 

Redevelopment Authority of St. Louis Park, Minnesota, which 

thereafter conveyed part of the property to Oak Park Village 

Associates, Rustic Oaks Condominium, Inc. and Philip's 

Investment Co. 

The Agreement for Purchase and Sale of Real Estate 

dated October 4, 1977 and the First Addendum to the Agreement 

dated October 6, 1977 between the St. Louis Park Housing and 

Redevelopment Authority and Diversified Equities Corporation 

(Oak Park Village Associates] regarding Lot 1, Block 3, Oak 

Park Village, Hennepin County, Minnesota, provides as follows: 

14. Environmental Matters 

The Agency [St. Louis Park Housing and 
Redevelopment Authority] shall prepare and shall 
incur all expenses for any environmental 
approvals, assessments, environmental impact 
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statements or such other environmental review 
documents deemed necessary gr desirable by 
governmental authority. 

Agency [St. Louis Park Housing and Redevelopment 
Authority] agrees to indemnify and save 
Redeveloper harmless from and against any and all 
loss or damage Redeveloper or successors may 
suffer from damage to improvements constructed on 
the Property as a result of claims, demands, 
costs or judgments against and arising out of 
soil or ground water contamination existing as of 
the date hereof, or caused by conditions existing 
as of the date hereof. 

The Agreement for Purchase and Sale of Real Estate dated 

June 1, 1979 by and between the Bousing and Redevelopment 

Authority of St. Louis Park and Ben Weber [Philip's Investment 

Co.] and the City of St. Louis Park regarding Lot 1, Block 6, 

Oak Park Village, Hennepin County, Minnesota, provides as 

follows: 

14. Environmental Matters. 

a. Both the City and the Redeveloper agree 
that the Stipulation between the City and the PCA 
dated April 19, 1977, is capable of a possible 
variety of interpretations. As between the 
Agency [St. Louis Park Housing and Redevelopment 
Authority], the City and the Redeveloper, as an 
inducement to the City and Agency to allow the 
Redeveloper to develop the Property and as 
security against the Redeveloper, or its assigns 
or successors in interest, claiming the right to 
benefit from a broader interpretation of said 
Stipulation and as an inducement to the 
Redeveloper to develop the Property and as 
security against the City or Agency claiming the 
right to benefit from a narrower interpretation 
of said Stipulation, the City, Agency and 
Redeveloper agree that, as between the parties to 
this Agreement, this paragraph 14 shall 
constitute the sole remedy available to 
Redeveloper against the City and Agency for any 
action or claim against or loss or damage to the 
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Redeveloper which is based on, derived from, or 
related to the soil or groundwater conditions of 
the Property, and shall constitute, as between 
the parties to this agreement, their 
interpretation of the Stipulation. 

b. The City will not require the 
Redeveloper to excavate soil from the Property in 
question because of soil or groundwater 
contamination resulting from the operations of 
the former Republic Creosote Plant. 

c. The City will indemnify the Redeveloper 
from damage consisting of physical destruction or 
injury to improvements on the property due solely 
to soil excavation on the Property required by 
public agencies. This indemnification shall not 
include consequential damage, lost income, lost 
profit or other forms of indirect loss or damage 
nor shall it include damage arising from personal 
injury. Indemnification shall be on a 
replacement cost less depreciation basis. 

d. The indemnification granted by .this 
agreement shall be secondary to any other rights 
or potential rights which the Redeveloper may 
have to compensation for any damage or loss 
whether through eminent domain, grants or 
otherwise. The Redeveloper shall exercise good 
faith effort to seek and obtain such compensation 
before presenting a claim under this 
indemnification agreement. Any compensation from 
.any other source for damages indemnified herein 
shall reduce the indemnification liability of the 
City dollar per dollar. 

e. This indemnification and agreement shall 
not be assignable except to the first mortgagee 
and shall terminate on January 1, 1985. All 
claims to indemnification under this agreement 
must be made in writing and received by the City 
Clerk of the City prior to January 2, 1985. 

6. In April, 1978, the State moved to amend its 

complaint in the Hennepin County Lawsuit, alleging that PAH 

substances contained in Reilly*s coal tar and creosote wastes 

had entered the ground water beneath the Site and that their 
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further migration threatened to contaminate aquifers relied on 

for public water supply. At the same time, St. Louis Park 

moved to intervene as a plaintiff. The motions were granted 

and interlocutory review was denied by the Minnesota Supreme 

Court. Reilly subsequently tendered defense of the action to 

St. Louis Park and counterclaimed against St. Louis Park, 

asserting that St. Louis Park was responsible for dealing with 

this problem under the hold harmless agreement made at the time 

of its purchase of the Site. 

7. On or about September 4, 1980, the United States 

commenced this action by filing a complaint under Section 7003 

of the Resource Conservation and Recovery Act ("RCRA"), 42 

O.S.C. 5 6973, alleging, inter alia, the existence of an 

imminent and substantial endangerment to health and the 

environment due to the handling, treatment, storage, 

transportation, disposal and presence of hazardous waste at the 

Site. On or about October 15, 1980, the State and St. Louis 

Park were granted leave to intervene in the RCRA Section 7003 

claim and to assert additional claims under Minnesota law. On 

or about June 16, 1981, Hopkins was granted leave to intervene 

in the RCRA Section 7003 claim and to assert additional claims 

under Minnesota law. 

8. On or about September 9, 1981, the United States 

filed an amended complaint, alleging in addition to the RCRA 

S 7003 claim, claims under Sections 106 and 107 of the 
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Comprehensive Environmental Response, Compensation and 

Liability Act ("CERCLA'), 42 O.S.C. SS 9606 and 9607. 

9. On or about May 27, 1981, the State filed an 

amended complaint, asserting claims under Section 7003 of RCRA, 

42 O.S.C. S 6973, Section 107 of CERCLA, 42 O.S.C. S 9607, 

Minn. Stat SS 115.061, 115.07, 115.071, and Minnesota Rule WPC 

4(b) [Minn. Rule Part 7100.0020], and Minnesota common law. 

10. On or about August 31, 1981, and October 16, 

1981, respectively, St. Louis Park and Hopkins filed amended 

complaints alleging, inter alia, claims under Section 7003 of 

RCRA, 42 U.S.C. S 6973, Section 107 of CERCLA, 42 U.S.C. 

S 9607, Minn. Stat. Chapter 1168, and Minnesota common law. 

11. On or about April 5, 1985, the Court granted the 

'State's motion for leave to file a second amended complaint, 

adding claims under the Minnesota Environmental Response and 

Liability Act ("MERLA"), Minn. Stat. Ch. 1158. The State 

subsequently filed such a second amended complaint. Pursuant 

to stipulations, St. Louis Park and Hopkins later also filed 

second amended complaints, each of which added MERLA claims. 

12. Reilly, in its answers to the various complaints 

referenced above, has denied and continues to deny liability, 

has raised several affirmative defenses, and has asserted a 

counterclaim against St. Louis Park. Various other Parties 

have asserted cross-claims, including a cross-claim by St. 

Louis Park against the State, a cross-claim of Oak Park Village 
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Associates against the Bousing and Redevelopment Authority oC 

St. Louis Park and a cross-claim of Philip's Investment Co. 

against Reilly. 

13. Since 1969, a number of studies and/or reports, 

chemical analyses and field investigations relating to the Site 

have been undertaken. By listing the items below, the Parties 

do not necessarily endorse the accuracy, correctness, 

precision, quality, or validity of the information and opinions 

contained therein. These analyses, investigations and studies 

include but are not limited to the following: 

(a) Studies and/or Reports 

(1) "Ground Water Investigation Program at 
St. Louis Park, MM," by E. A. Hickok & 
Associates, Inc., September, 1969. 

(2) "Memorandum of Haste Disposal at 
Republic Creosote Co. and Reilly Tar & 
Chemical Co.," by Minnesota Pollution 
Control Agency (HPCA Board Item), 
April, 22, 1970. 

(3) "An Assemblage of Analytical Data 
Regarding the Reilly Tar & Chemical 
Property, 'St. Louis Park, Minnesota," 
by the St. Louis Park Health 
Department, August 1, 1972. 

(4) "Status Report on Creosote Site and 
TexaTonka Area", prepared by the 
St. Louis Park Planning Department, 
January 11, 1973. 

(5) "Surface and Subsurface Ground 
Reclamation; Republic Creosote Site, 
City of St. Louis Park", prepared by 
OSM Consulting Engineers, April 23, 
1973. 
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(6) *Storin-Water Study; Public Improvement 
#72—43 (Republic Creosote Area)," 
prepared by OSM Consulting Engineers, 
August 6, 1973. 

(7) "Geology of the St. Louis Park Area - A 
Review by the Minnesota Geological 
Survey; Report on Investigation of 
Municipal Water Supply, St. Louis 
Park," prepared by the Minnesota 
Department of Health, March 1974. 

(8) "Soil Investigation; Proposed Storm 
Sewer and Holding Ponds near Highway 7 
and Louisiana Avenue, St. Louis Park," 
prepared by Soil Exploration Co., 
April 16, 1974. 

(9) "Hydrogeologic Study of the Republic 
Creosote Site," prepared by Gerald 
Sunde, Consulting Engineer, July, 1974. 

(10) "Report on Investigation of Phenol 
Problem in Private and Municipal Wells 
in St. Louis Park, Minnesota," prepared 
by Minnesota Department of Health, 
September, 1974. 

(11) Memorandum from F. F. Heisel, Minnesota 
Department of Health, to P. Gove, 
Minnesota Pollution Control Agency. 
"St. Louis Park Creosote Contamination 
Study," November 14, 1975. 

(12) "Data Regarding The History and 
Development of a Storm Sewer System for 
the City in the Area of the Former 
Republic Creosote Property," prepared 
by the City of St. Louis Park, 
November 15, 1974. 

(13) "Memorandum on Groundwater 
Contamination, St. Louis Park, MM," by 
Minnesota Pollution Control Agency, 
(MPCA Board Item) November 19, 1974. 

(14) "Memorandum on St. Louis Park 
Groundwater Situation," by the 
Minnesota Pollution Control Agencyr 
(MPCA Board Item) December 13, 1974. 
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(15) "Soil and Ground Water Investigation 
Coal Tar Distillation and Wood 
Preserving Site, St. Louis Park - Phase 
I Report," prepared by Barr Engineering 
Co., May 1976. 

(16) "Stability Study of Para Benzo Quinone 
for the City of St. Louis Park," 
prepared by Sanitary Engineering 
Laboratories Inc. (SERCO), June 1976. 

(17) "Soil Boring and Chemical Analysis of 
the Northern Portion of Oak Park 
Village," prepared by National 
Biocentric, Inc., September 17, 1976. 

(18) "Soil Contamination by Creosote 
Wastes," prepared by National 
Biocentric, Inc., November 1, 1976. 

(19) "Development Plan, Northern Portion, 
Oak Park Village," prepared by 
St. Louis Park, December 2, 1976. 

(20) "Review of Recent Studies of Soil 
Contamination at the Former Republic 
Creosote Site - Recommendations to 
City's Proposed Development Plan," by 
Minnesota Pollution Control Agency, 
December 28, 1976. 

(21) "Soil and Ground Water Investigation 
Coal Tar Distillation and Wood 
Preserving Site, St. Louis Park - Phase 
II Report," prepared by Barr 
Engineering Co., June 1977. 

(22) "Assessment of Possible Human Health 
Effects Resulting from Contamination of 
the Former Republic Creosote Site," 
prepared by the Minnesota Department of 
Health, October 1977. 

(23) "Soil Report; Prepared by Oak Park 
Village, St. Louis Park, Minnesota," 
prepared by Soil Testing Service of 
Minnesota, Inc., January 5, 1978. 

(24) "Recommendations for Plugging or 
Modification of Abandoned Wells in the 
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Area of the Former Republic Creosote 
Plant," prepared by the City of 
St. Louis Park, January 11, 1978. 

(25) "Report of Well Hater Survey, St. Louis 
Park, Minnesota," prepared by Sanitary 
Engineering Laboratories, Inc., (SERCO) 
June'July 1978. 

(26) "Report on the Existing Creosote 
Problem in St. Louis Park, Minnesota," 
prepared by James Bailey, Agricultural 
Engineering, University of Minnesota, 
July 1, 1978. 

(27) "Health Implications of Polynuclear 
Aromatic Hydrocarbons in St. Louis Park 
Drinking Water," prepared by the 
Minnesota Department of Health, 
November 1978. 

(28) "Status Report to the MPCA: Proposed 
Development, Oak Park Village," 
prepared by St*. Louis Park, 
November 14, 1978. 

(29) "Water Quality Development in Oak Park 
Village," prepared by St. Louis Park 
Planning Department, December 15, 1978. 

(30) "Letter Report Tabulating Information 
on Existing Wells in St. Louis Park," 
prepared by United States Geological 
Survey, February 6, 1979. 

(31) "Status Report: St. Louis Park 
Development," by the Minnesota 
Pollution Control Agency (MPCA Board 
Item), March 27, 1979. 

(32) "Progress Report: Investigation of 
Coal Tar Derivatives in Ground Water -
St. Louis Park," prepared by the United 
States Geological Survey, April 13, 
1979. 

(33) "Epidemiologic Investigation of Third 
National Cancer Survey Data for 
St. Louis Park, Edina, Richfield and 
Minneapolis St. Paul SMSA with a 
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Historical Review of St. Louis Pack's 
Water Supply,* prepared by Rari Dusich, 
September 1979. 

(34) "Emergency Puspout Well For Reilly Tar 
Site, St. Louis Park, Minnesota,* 
prepared by Ecology and Environment, 
Inc., 1980. 

(35) 'Examination of Cost Estimate For Three 
Tasks to be Completed For The Reilly 
Tar and Chemical Project, St. Louis 
Park, MN," prepared by Ecology and 
Environment, Inc., 1980. 

(36) 'Summary Report on the City of St. 
Louis Park Activated Carbon Pilot Plant 
Study,* prepared by Sanitary 
Engineering Laboratories, Inc., 
(SERCO), January 11, 1980. 

(37) *Cancec Rates in a Community Exposed to 
Low Levels of Creosote Components in 
Municipal Water,* prepared by Dusich, 
Sigurdson, Hall, Dean, Minnesota 
Medicine, November 1980. 

(38) *Preliminary Evaluation of Ground Water 
Contamination by Coal Tar Derivative, 
St. Louis Park, MN,* prepared by the 
Dnited States Geological Survey, 
January 1981. 

(39) *Report on Drinking Water Treatment and 
Remedy Evaluation for St. Louis Pack, 
MN,* prepared by Eugene A. Hickok and 
Associates, Inc., April 1981. 

(40) "Report and Statistic - Water Quality: 
Results of St. Louis Park Water 
Samples,* prepared by H. Taylor, United 
States Geological Survey, June 10, 1981. 

(41) 'Study of Ground Water Contamination in 
St. Louis Park, MN,' prepared by 
Eugene A. Hickok & Associates, et. 
al., November 1981. 

(42) 'Dispersion and Sorption of 
Hydrocarbons in Aquifer Material," by 
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G. Cohn (thesis) University of 
Ninnesotar 1982. 

(43) 'Tecainating An Endless Search: An 
Action Approach to Solving the Water 
Problem," prepared by St. Louis Park, 
January 11, 1982. 

(44) "Request for Authorization to Negotiate 
and Enter into Cooperative Agreement 
with the U.S. EPA to Obtain Funds for 
Additional Cleanup Work at the Reilly 
Tar Site, St. Louis Park," by the 
Minnesota Pollution Control Agency 
(HPCA Board Item), May 25, 1982. 

(45) "Degradation of Phenolic Contaminants 
in Ground Water by Anaerobic Bacteria: 
St. Louis Park, MN," prepared by 

. Erlich, Goerlitz, Godsy & Hult, United 
States Geological Survey, November 1982. 

(46) "Evaluation of Groundwater Treatment 
and Water Supply Alternatives for 
St. Louis Park, MN," prepared by CH2M 
Hill, 1982-1983. 

(47) •"Recommended Plan for a Comprehensive 
Solution of the Polynuclear Aromatic 
Hydrocarbon Contamination Problem in 
the St. Louis Park Area," prepared by 
Environmental Research 6 Technology, 
Inc. for Reilly Tar & Chemical 
Corporation, April 1983, plus Errata, 
June 27, 1983 and November 27, 1984. 

(48) "Health Risk Assessment and 
Environmental Effects of Compounds 
Contaminating St. Louis Park 
Groundwater: Selected Two - and Three 
- Ring Heterocycles and Indene," 
prepared by Stephen M. Mabley, 
Minnesota Department of Health, Section 
of Health Risk Assessment, July 1983. 

(49) "Evaluation of Activated Carbon 
Treatment Alternative for Polynuclear 
Aromatic Hydrocarbon Removal for 
Groundwater in the St. Louis Park 
Area," prepared by Calgon Carbon 
Corporation, November 18, 1983. 
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(50) "Request foe Authorization to Negotiate 
and Execute an Amendment to the Current 
Cooperative Agreement with the U.S. 
Environmental Protection Agency for 
Investigation and Remedial Action at 
the Reilly Tar and Chemical Company 
Hazardous Waste Site in St. Louis 
Park," by the Minnesota Pollution 
Control Agency (MPCA Board Item), 
Novemcer 22, 1963. 

(51) "Assessment cf Groundwater 
Contamination by Coal Tar Derivatives, 
St. Louis Park Area, MN", prepared by 
M. P. Hult, United States Geological 
Survey, Open File Report 64-867, 1984. 

(52) "Record of Decision, Remedial Action 
Alternative Selection," prepared by the 
United States Environmental Protection 
Agency, June 6, 1984. 

(53) "Evaluation of Granular Activated 
Carbon for the Removal of Polynuclear 
Aromatic Hydrocarbons from Municipal 
Well Water in St. Louis Park, MN," 
prepareo by Calgon Carton Corporation, 
September 10, 1984. 

(54) "Sampling ana Analysis Plan for Calgon 
Accelerated Column Testing of SLP 15 
Water," prepared by Environmental 
Research & Technology, Inc., 
October 25, 1984. 

(55) "Request for Issuance cf a Request for 
Response Action to the Reilly Tar and 
Chemical Corporation Regarding 
Contamination At and Around the Reilly 
Tar Hazardous Waste Site in St. Lcuis 
Park," by the Minnesota Pollution 
Control Agency (MPCA Board Item), 
December 18, 1984. 

(56) "Ground-water Flow in Prairie du Chien 
Jordan Aquifer Related to Contamination 
by Coal Tar Derivatives, St. Louis 
Park, MN," prepared by J. R. Stark and 
M. F. Hult, United States Geological 
Survey, 1965. 
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(57) "Calgon ACT Study: Initial Results from 
the Accelerated Column Test of PAH 
Removal Performance for Activated Carbon 
Treatment of Water From SLP 15," prepared 
by Twin City Testing, January 11, 1985. 

(58) "Calgon ACT Study: Further Results From 
the Study of PAH Removal by Activated 
Carbon Treatment," prepared b> Twin City 
Testing, January 30, 1985. 

(59) "Keilly Tar and Chemical: Analysis of 
Water From Three St. Peter Wells," 
prepared by Twin City Testing, 
January 31, 1985. 

(60) "Accelerated Column Test for Removal of 
Polynuclear Aromatic Hydrocarbons from 
Contaminateu Groundwater," prepared cy 
Calgon Corporation, March 8, 1985. 

(61) "PAH Analysis by GCMS," prepared oy Twin 
City Testing March 26, 1985 

(62) "Draft Work Plan R1, Reilly Tar Site, 
St. Louis Park, Minnesota," prepared by 
CH2H Hill and Ecology 6 Environment, 
April 27, 1985. 

(o3) "Predesign Memorandum Evaluation of 
Granular Activated Carbon System 
Alternatives For Removal of Polynuclear 
Aromatic Hydrocarbons From Municipal Well 
Water in St. Louis Park, Minnesota", 
prepared by Ch2M Hill, May 29, 1985. 

(64) "PAH Threshold Odor Determination in 
St. Louis Park Municipal Supply Water," 
prepared by Environmental Research and 
Technology, Inc., May 30, 1985. 

(65) "Volatile Organic Analysis of the 
St. Louis Park Municipal Drinking Water 
Supply System, March, 1985," prepared by 
Environmental Research & Technology, 
Inc., May 30, 1985. 

(66) Feasibility of Ccmmunity-Wide 
Epidemiologic Studies of Drinking Water 
and Health: St. Louis Park and New 
Brighton", prepared by the Minnesota 
Department of Health, December 31, 1985. 
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(b) Field investigations and chemical analyses 
of water (surface and/or ground water) and 
soils* including associated field notes, 
chain of custody records, raw data sheets, 
sampling analysis protocols, boring and well 
logs and water level measurements. In 
general, the results of soil borings and 
water samples are found in the list of 
studies and/or reports under Part C. 13(a). 
(Dates listed usually reflect the time of 
the investigation.) 

(1) Preliminary soil investigation for the 
engineering properties of the soil, 
performed by Soil Engineering Services, 
Inc., October 13, 1969. 

(2) llellon-Rice data on well water and 
plant wastewater samples, 
Carnegie-Mellon University and C.W. 
Rice Division, NUS, November 5, 1970. 

(3) Soil sample analyses, Tri-City Public 
Health Lab, 1971 and 1973. 

(4) Analysis of soil and water samples from 
the St. Louis Park area, by the 
Minnesota Department of Health, 1973 to 
present. 

(5) Analysis of soil and water samples by 
Twin Cities Testing and Engineering 
Laboratory, Inc., and Soil Exploration 
Company, 1974 to present. 

(6) Analysis of soil and water samples by 
Sanitary Engineering Laboratories, inc. 
(SERCO), 1975, 1976, 1977, 1978 and 
1982. 

(7) Soil borings performed by Braun 
Engineering, 1974, 1979, 1980, and 1982. 

(8) Veil investigations pursuant to well 
abandonment program performed by 
Minnesota Department of Health, 
1978-present. 

(9) Analysis of soil and water by United 
States Geological Survey, 1978-present. 
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(10) Analyses of groundwater, by Pace 
Laboratories, Inc., 1978-1980, 
1983-1984 (1983-1984 analyses performed 
by Rocky Mountain Analytical 
Laboratory). 

(11) 'Results of Analysis of Water Samples, 
and Soil Samples for Polynuclear 
Aromatic Compounds (Hydrocarbons, 
Azarene, Phenols)", by Midwest Research 
Institute, October 7, 1981. 

(12) Analyses of Ground Water, by Capsule 
Laboratories, Inc., 1981, 1982, and 
1983. 

(13) Soil borings and analyses by GCA Corp., 
1982-1983. 

(14) Water analyses by Monsanto Research 
Corp., 1982-1984. 

(15) Water analyses by Environmental Testing 
and Certification Corporation, 1983. 

(16) Soil boring and chemical analyses by 
National Biocentric, Inc., 1976. 

(17) St. Louis Park area water well search 
and inventory questionnaires, prepared 
by E. A. Hickok and Associates, Inc., 
1982-1983. 

(18) Progress reports on the investigation 
and .clean-out of W23 and W105, E.A. 
Hickok & Associates, Inc., 1982 to 
present. 

(19) Water samples and analyses by CH2M 
Hill, 1982 and 1983. 

(20) Water samples and analyses by 
Environmental Research and Technology, 
Inc., 1982 to present. 

(21) Water samples and analyses by Acurex 
Corporation, 1984 to present. 

(22) Water analyses by United States 
Environmental Protection Agency 1977 
and 1981-1982. 
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HEALTH AHD SAFETY PLAN 

Introduction 

This Health and Safety Plan applies to personnel who will potentially be 
exposed to groundwater affected by creosote or coal tar constituents during the 
retrieval of groundwater samples from active pumping wel 1 s, the GAC plant, 
monitor wells, and piezometers. This plan has been designated to comply with, 
as a minimum, the requirements set forth in 29 CFR 1910.120, the OSHA standards 
governing hazardous waste operations. In no case may work be performed in a 
manner that confl icts with the intent of or the safety concerns expressed in 
this plan. 

Materials of Concern and effects of Overexposure 

The materials of concern which have been identified for this project are 
coal tar and creosote related materials including naphthalene, other 
polynuclear aromatic hydrocarbons (PAH) and phenolic compounds. 

Coal tar and creosote are typically irritating to the eyes, skin and 
respiratory tract. Acute skin contact may cause burning and itching while 
prolonged contact and poor hygiene practices may produce dermatitis. Prolonged 
skin contact with creosote must be avoided to prevent the possibility of skin 
absorption. 

Naphthalene is a hemolytic agent which, upon overexposure to the vapor or 
ingestion of the solid, may produce a variety of symptoms associated with the 
breakdown of red blood cells. Naphthalene is also irritating to the eyes and 
repeated or prolonged contact has been associated with the production of 
cataracts. 

Repeated exposure to certain PAH compounds has been associated with the 
production of cancer. Contact of PAH compounds with the skin may cause 
photosensitization of the skin producing skin burns after subsequent exposure 
to ultraviolet radiation. 

Phenolics are generally strong irritants which can have a corrosive effect 
on the skin and can also rapidly penetrate the skin. Overexposure to phenols 
and phenolic compounds may cause convulsions as well as liver and kidney 
damage. 

Hazard Assessment 

Initial 

Because of the relatively low vapor pressures associated with PAH 
compounds (general ly less than 10"^ mm Hg at 20°C), they are not expected to 
present a vapor hazard. The most likely threat of exposure to these compounds 
will be via skin contact. 



TABLE 1 

ACTION LIMITS FOR AIR CONTAMINANTS 

Persistent 
Concentration in 

Limit the Breathing Zone Procedure 

Lower 5 ppm Don respirators, step up 
monitoring. 

Upper 50 ppm Stop work and back off from 
immediate work area until levels 
subside in the breathing zone. 
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Action Limits 

The American Conference of Governmental Industrial Hygienists (ACGIH) has 
established threshold limit values (TLV) for phenol and naphthalene at 5 and 10 
ppm, respectively, as 8-hour time weighted averages (TWA). Based on these 
values, the action limits in Table 1 have been set. The lower limit of 5 ppm 
is based on the TLV for phenol while the upper limit of 50 ppm is based on a 
minimum protection factor of 10 for a half-mask, air purifying respirator. 

Response 

When the PID yields persistent breathing-zone readings at or above the 
lower action limit, workers in the affected area will don respirators. Air 
sampling will continue on a more frequent basis. If readings are persistent at 
or above the upper limit, workers shall back off from the immediate work area 
until measured breathing-zone concentrations fall below the lower limit, at 
which time operations will resume and normal air monitoring will continue. If 
breathing zone levels do not fall below the upper limit, workers are to leave 
the work area and report the condition immediately to the City, the Engineer, 
or its representative. If necessary, engineering 'controls will be instituted 
to maintain vapor concentrations below the upper limit or arrangements will be 
made to upgrade to Level B protection. 

Personal Protective Equipment 

Personal protective equipment (PPE) will be donned, as necessary, based on 
the hazards encountered. Listed below is the personal protective equipment to 
be utilized during this project and the conditions requiring its use. 

Personal Protective Equipment 

Coveralls - Polyethylene coated Tyvek if work involves contact with 
affected soil or groundwater. 

Boots - Chemical resistant type if work involves contact with 
affected soil or groundwater. 

Hard Hat - When working in the vicinity of operating heavy machinery. 

Face shield - If splash hazard exists. 

Gloves - Nitrile for potential contact with affected soil or groundwater. 

Respirator - MSA Comfo II with GMC-H Cartridges if PID reading 
exceeds 5 ppm or if dust or odors become objectionable. 

Chemical Safety Goggles - If eye irritation occurs. 

Because of the carcinogenicity of certain PAH compounds, and because of 
the skin hazards associated with PAH and phenolic compounds, it is important 
that appropriate protective clothing be worn during work activities, which may 
involve the possibility of skin contact with affected soil or groundwater. As 
a minimum, the presence of visible creosote or coal tar related material shall 
constitute evidence of affected soil or groundwater. 
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Health and Safety Training 

Personnel covered by this Health and Safety Plan must have received 
appropriate health and safety training prior to their working on the site. 
Training will include; 

Requirements for and use of respirators and personal protective 
equipment. 

Required personal hygiene practices. 

Requirements for employees to work in pairs. 

Proper material handling. 

Proper sampling procedures. 

Maintenance of safety equipment. 

Effective response to any emergency. 

Emergency procedures. 

Hazard zones. 

Decontamination methods. 

General safety precautions. 

A copy of the Standard Safety Procedures (Table 2) will be given to each worker 
covered by this Health and Safety Plan. 

Decontamination 

Administrative procedures require hygienic practices consistent with work 
hazards. Employees will be instructed in the training program on proper 
personal hygiene procedures. 

Contaminated, reuseable PPE, such as boots, hard hats, face shields and 
goggles, will be decontaminated prior to leaving the site. The decontamination 
procedure follows: 

Rinse with water to remove gross contamination. 

Wash in Alconox or equivalent detergent solution. 

Rinse with clean water. 

Contaminated, disposable PPE, such as Tyvek coveralls and gloves will be placed 
in 55-gallon drums and stored while arrangements are made for disposal. 
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TABLE 2 

STANDARD SAFETY PROCEDURES 

Employees are required to work in pairs. 

Wash face and hands prior to eating, smoking, or leaving the site. 

No smoking or eating is allowed in the work area during excavation or 
sampling activities. 

Wearing of contact lenses is not permitted in the work area. 

Contaminated material (e.g., Tyvek coveralls) must be properly disposed of 
before leaving the site. 

All work must be conducted in accordance with local, state and federal EPA 
and OSHA regulations, particularly 29 CFR 1910.120. 
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Respirators, if used, will be cleaned and disinfected after each day of 
use. The facepiece (with cartridge removed) will be washed in a hypochlorite 
(or equivalent) disinfecting solution, rinsed in warm water and air dried in a 
clean place. 

Emergency Procedures 

This Health and Safety Plan has been established to allow site operations 
to be conducted without adverse impacts on worker health and safety as well as 
public health and safety. In addition, supplementary emergency response 
procedures have been developed to cover extraordinary conditions at the site. 

General 

All accidents and unusual events will be dealt with in a manner to 
minimize a continued health risk to site workers. In the event that an 
accident or other unusual event occurs, the following procedure will be 
followed: 

First aid or other appropriate initial action will be administered by 
those closest to the accident/event. This assistance will be 
conducted so that those rendering assistance are not placed in a 
situation of unacceptable risk. In the event that a worker is caught 
in a trench collapse, call for emergency assistance immediately. 

All accidents/unusual events must be immediately reported to the 
Owner. 

All workers on site should conduct themselves in a mature, calm 
manner in the event of an accident/unusual event, to avoid spreading 
the danger to themselves, surrounding workers and the community. 

Responses to Specific Situations 

Emergency procedures for specific situations are given in the following 
paragraphs. 

Worker Injury 

If an employee in an affected area is physically injured. Red Cross first-
aid procedures will be followed. Depending on the severity of the injury, 
emergency medical response may be sought. 

If the injury to the worker is chemical in nature (e.g., overexposure), 
the following first-aid procedures are to be instituted: 

Eye Exposure - If affected solids or liquids get into the eyes, wash 
eyes immediately using large amounts of water and lifting the lower 
and upper lid occasionally. Obtain medical attention immediately. 

Skin Exposure - If affected solids or liquids get on the skin, 
promplty wash the affected skin using soap or mild detergent and 
water. Obtain medical attention immediately when exposed to 
concentrated solids or liquids. 
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Inhalation - If a person Inhales large amounts of a toxic vapor, move 
the exposed person to fresh air at once. If breathing has stopped, 
perform artificial respiration. Keep the affected person warm and at 
rest. Obtain medical attention as soon as possible. 

Swallowing - When affected solids or liquids have been swallowed, the 
Poison Control Center will be contacted and their recommended 
procedures fol 1 owed. 

Emergency Notification 

In an extraordinary event that might be damaging to personnel or adjacent 
property, immediate notification of the proper emergency service will be 
required. The proper emergency service is determined by the nature of the 
emergency. 

EHERGEWCY HOTIFICATIOII 

Fire Department . 911 

Ambulance 911 

Police Department 911 

Methodist Hospital 932-5000 

Poison Control Center 347-3141 

OTHER aWTACTS 

MPCA - Michael Vennewitz 612-296-7782 

EPA - Erin Moran 312-886-7238 

City of St. Louis Park - James Grube . 612-924-2551 

- William Gregg 612-924-0117 
(ERT, Inc.) 
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SECnOND 

COMMUNITY RELATIONS PLAN 



•t: 
COMMUNITY RELATIONS PLAN 

The Initial Sampling Plan is to be completed in accordance with the Consent Decree - Remedial 

Action Plan for Reilly Tar & Chemical Corporation's St. Louis Park, Minnesota, N.P.L. Site. All 

community relations programs related to this work will be coordinated through the following agencies: 

United States Ms. Judy Beck 

United States Environmental Protection Agency 

(312) 353-1325 

State of Minnesota Ms. Susan Brustman 

Minnesota Pollution Control Agency 

(612) 296-7769 

City of St. Louis Park Ms. Sharon Klumpp 

City of St. Louis Park 

(612) 924-2523 

Information necessary to conduct the Community Relations Plan will be provided by the City and 
Reilly. 




